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PREFACE 


The many difficulties constantly present- 
ing^ themselves to the author and his assist- 
ants in the manufacture of tablets, and the 
marked absence of literature relating to the 
subject, have led to the preparation of this 
little volume. 

Wliile an attempt has been made to treat 
the subject broadly, its nature is such as to 
demand the consideration of details. 

Special attention has been given to causes 
and remedies of difficulties encountered in 
manufacture, such as capping, picking, and 
sticking. Also, to the methods of treatment 
of individual substances. 

The demand for tablets which will disin- 
tegrate in water has radically changed 
methods of granulation in recent years, and 
this important subjeA has been treated in 
detail. 

It has been deemed best to omit consider- 
ation of sugar- and chocolate-coating because 
of the doubtful utility of giving directions 
without^practical demonstration. 
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PREFACE 


Embodying, as it does, the results of prac- 
tical work, not only in a large but also small 
way, it is hoped that this volume will be 
found of equal service to the retail pharma- 
cist who may have occasion to make but few 
tablets and to the larger manufacturer. 

The author is indebted to Mr. W. Henry 
Rivard and Mr. B. Douglass for many valu- 
able suggestions; to Mr. H. N. Fraser and 
Messrs. John Wyeth and Brother for histori- 
cal data; and to F. j. Stokes Machine Co., 
The]. H. Day Co., Whitall, Tatum Co., 
and H. K. Mulford Co. for the loan of 
electrotypes. 

J. R. W. 

New York, 

November, 1906. 
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TABLET MANUFACTURE 


CHAPTER I 

HISTORY 

The present era of compressed-tablet mak- 
ing dates back but a few years/ and during 
this period the quality of the tablets, as made 
by the highest exponents of the art, has 
gradually improved until it has reached a 
high standard. In the early stages, the chief 
problem was to construct a machine which 
would economically compress powders or 
granulations. When, after a number of 
years, this was accomplished, compressed 
tablets were on a commercial basis ; that is, 


' “ Stamps have been found in England which have been shown 
to have been used by the Romans to stamp remedies for producing 
clearness of vision, or for doing away with dimness of sight. The 
object aimed at by the medicament was specified in the stamp. It 
is noteworthy that the stamps so far discovered were designed for 
remedies for ocular diseases. The preparations were hardened with 
gum or some viscid substance and were thus ready to be liquefied at 
any time. Thus our supposedly very modern device of triturates or 
compressed taiblets is only a revival of an ancient Roman custom.” 
(American Medicine.) 
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tjiey could be made to sell at a profit to the 
manufacturer. From that time to the pres- 
ent, countless different machines liave ])een 
constructed, many of them cumbersome and 
defective in other ways, until to day a number 
of machines are well-nigh perfect. 

The early tablets (and, unfortunately, many 
of to-day may be classed with them) were 
compressed hard, and made without reference 
to their solubility or to their power to dis 
integrate, and little skill was required in their 
preparation. On the other hand, the proper 
manipulation of the mt^dicinal ingredi('nts, 
and the choice, proportioning, and manipu- 
lation of excipients best suited to use with 
the different formulas, re(piir(.* a considerable 
degree of skill, as well as an intimate knowl- 
edge of the physical and chemical properties 
of the ingredients. During the past fifteen 
years, a great advance has becui made in 
respect to solubility and disintegration of 
tablets, and at the prtfsent time there are on 
the market many tablets closely attaining 
perfection. 

Compressed tablets are believed to have 
been made first in 1844, by Professor Brock- 
eden, in England, who, in using a machine for 
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the compression of lead for use in pencils, 
conceived the idea that the same principle 
could be applied to the compression of drugs 
and chemicals into tablet form. He thus 
compressed potassium bicarbonate and so- 
diupj bicarbonate. 'I'hese tablets had a con- 
siderable sale both in Kngland and in this 
country, where they w(‘rc sold by Mr. Fred- 
erick Brown, of Philadelphia. 

In 1871 Professor Hrockeden’s business 
was purchased by the Messrs. Newbery. 

About this tim(‘, Mr. Jacob Dunton, of 
Philadelphia, began to compress a variety of 
formulas, including quinine tablets, on a 
machine of the Rrockeden pattern. 

Shortly after this, about 1872, Messrs. 
John Wyeth and Brother, in conjunction 
with Mr. Henry Bower, succeeded in pro- 
ducing a machine which, while still a hand- 
press, was so much of an advance over 
the previous patterns, that the cost of 
compression was materially reduced, and 
the resulting tablets were successfully ex- 
ploited. 

Since that time, the preparation of com- 
pressed tablets has been taken up by a host 
of manufacturers and pharmacists. 
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, The maniihicture of moulded tablets is a 
still more modern art. Tlu; idea ol fillini^ 
moulds with medicat(‘d milk sugar was lirst 
proposed by Dr. Robert M. I'uller, of New 
York, who, on b'elnaiary the twenty-first, 
1878, read a paper presenting the sul)ject l)e- 
fon? the Am(;rican IMedical Soeidy. Some 
time later, Dr. Fuller laid tlu; d(*tai]s 1)efore 
Mr. Horatio N. I'raser, who was at that time 
in charge of the pr(‘scription department of 
a large New York |)harmacy. Dr. I'uller 
re([uested that nothing concerning the tablets 
or their manufactuia' \ni made the subject cjf 
a pat(MU, in order that all pharmacists should 
be free to make ihn tabh^ts. 

After vain attempts to induca; his (unjsloyers 
to embark in the n(‘w enterpris(‘, Mr. b'raser 
started, in 1883, in an extremely modest way, 
to manulacture mouIdcM tablets ; with what 
result, every |)harrnacist knows. 

It is worthy of note, that, after more, than 
twenty years, inventors have yet to j)erfect a 
machine which will successfully re[)lace the 
moulds of hard rubber and the spatulas with 
which the best tablets are still made. 



CHAPTER II 

INTRODUCTION 

CgMrRF.ssKi) 'rAm.KTs (abbreviated C. T.) 
are small bodies made by tlie comjjression of 
medicinal substances by appropriate appa- 
ratus, usually a comprcssini^ machine. I hey 
are of various shapes : cylindrical, scpiare, 
octagonal, oval, etc., and with convex, flat, 
or otluM* form of ui)per and lower surfaces, 
d he usual form is cylindrical, with convex 
uj>per and lower surfaces. 'I'hey rang^c in 
size from oiKseighth inch in diameter to three- 
fourths inch or more. Those having- a diame- 
ter of 7-32 inch or less are termed Com- 
pressed Triturate! 'I'ablets (C. T. I'.), and in 
most cases contain one grain or less of medi- 
cament. Tablets having properties charac- 
teristic of lozenges are termed Compressed 
Lozenges. 

Properly made Compressed Tablets pos- 
sess the following properties : 

1. Accuracy of dose. 

2. Pey'fect subdivision of ingredients. 

3. Uniformity in weight and appearance. 
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, 4. Rapid solubility if composed of freely 

soluble substances. 

5. Rapid disintegration when immersed 
in tepid water, if composed of dillicultly solu- 
ble or insoluble substances. 

6. Sufficient firmness to prevent (;rum- 
blini; or wearing away of edges when ordi- 
narily iiandled. 

Most compressed tablets recjuiia? in their 
preparation 4 certain routine, briefly d(‘^cril)ed 
as follows : 'fhe ingredients are inixetl, 
moistened, forced through a sieve to form 
granules, and dried. 'Vhe dry granulation is 
then lubricated and compressed into tablets. 

These steps are conveniently considered 
separately and will be taken u|) in orcha*: 

1. ITiturating. 

2. Mixing, Granulating, and Drying. 

3. Lubricating. 

4. Compressing. 



CHAPTER III 

TRirU RATING 

VARIOUS forms of triturating mills and 
mixers for j)owders havt' been devised and 
ar<‘ in iis(\ d'he principal forms are four in 
numljer. namely: i. Mortars and Pestles. 
2. “ Powder Mixers.” 3. Bali and Pebble 
Mills. 4. Chasers. 

1, Mortars and Pestles 

rhc‘se are preferably of the regular wedge- 
wood variety. Fhey will perform the work 
of most other forms of triturators, provided 
sufficient time and energy are expended, 
d'hey are, in fact, not only as necessary to 
the large manufacturer as to the small, but 
with them the pharmacist is equipped to 
produce as perfect triturations, in small lots, 
as with the more costly apparatus. The 
other forms of triturators are necessary to the 
larger manufacturers because of their labor- 
saving qualities, and as a check against im- 
perfect trituration when working with large 
quantities of material. 
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• Mortars and pestles are adapted to connec- 
tion with power. (See Fig. No. I.) The mor- 
tar is fastened to the top of a short vertical 



shaft, which is made to revolve in a socket. 
Above the center of the mortar is another 
vertical shaft, to which the pestle and scraper 
are attached on opposite sides. Each shaft is 
supplied with a grooved pulley belted to cor- 
responding pulleys on a countershaft. By the 
use of one “ straight " belt and one “twist” 
belt the mortar revolves in one dir4!ction and 
the pestle and scraper in the opposite. This 
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mortar mill is very serviceable in reducino* 
hard cr^^stals, old tablets, etc., to impalpable 
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two pounds of average dry material of the 
above or similar nature to a fine powder in 
about an hour. 

2. Powder Mixers 

riies(i are of various forms, the essential 
featurc^s of which an* a semi-cylindrical trough 
with a hinged, box-.shaped cover, and a light 
metallic spiral arranged to revolve within. 
Mixers of this form sometimes ha^e an 
attached sievt^ ; the combimxl action of the; 
sieve and spiral serve to produci; an even tri 
turation in a short space of time. A typi- 
cal machim; is shown in lug. No. 2. These 
mixers are adapted to triturating approxi- 
mately equal (piantities of powders recpiired 
in making such tablets as Alkaline Antiseptic. 
Ammonium Chloride Comp., etc. They are 
not so w(‘ll adapted to making triturations of 
poisons as are peblile mills or chasers. .A 
small form of jiowder mixer is shown in 
Figure No. 3. I he c?paciti(;s of these styles 
range from about five pounds to several 
barrels. 

3. Ball and Pebble Mills. 

Ball and Pebble Mills are revolving hollow 
cylinders of iron, steel, or porcelain, contain- 
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ing a number of balls of the same material, 
aljout one and a half inches in diameter. 
Hy the constant tumbling and rubbing of 
the balls, the substances in the mill are 
reduced to fine powder and 
inti/hately mixed. d'lie w- 

balls arc readily freed from . 

powder by the iis(! of a ' 

roarso sieve*. I his form 


The covers are 


of mitl is particularly use- 
ful in powdering or tritu- 
rating substanc<‘s of a hy- 

... b ^ 

groscopic, irritating, or 

poisonous nature, such as fig. no. 3 

* . Small Sifter and Miier 

brittle extracts, capsicum, 
or corrosive sublimate. The covers are 
usually secured by means of clamps, over 
rubber gaskets, which Hinder the mills practi- 
cally air-tight. Thus, neither can atmospheric 
moisture affect the contents, nor can dust 
escape from within. Porcelain pebble mills 
are preferable to those of iron or steel for 
chemicals or other materials affected by iron, 
or liable to discoloration by contact with iron- 
rust, but are somewhat more expensive. 


Capacities of the porcelain mills range from 
one to fifty pounds, and those of metal from 
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ten to several hundred. (See Figs. Nos. 4 
and 5.) 

The Pot Mill is a modification of the Peb- 
ble mill. The body is in the form of a large 
iron pot. From the center of the bottom 
projects a shaft fitted with bevelled geStrs. 
The pot revolves at an angle of about thirty 
degrees and contains three iron balls about 
four inches in diameter. A cover ist pro- 
vided, but as it does not fit so tightly las in 
the pebble mill, this form of mill is not so 
serviceable for use with hygroscopic or irri- 
tating substances. It is, perhaps, the most 
easily cleaned and operated mill in use, 
whici\ commends it. Capacities range from 
about ten to thirty pounds. (See I'ig. No. 6.) 

4. Chasers. 

Chasers are a modified form of mortars 
and pestles, with scrapers. A heavy stone 
roller rotates on a shallow, flat-bottomed 
stone mortar, which is usually from two to 
four feet in diameter and from six to twelve 
inches in depth. The roller and sides of the 
mortar are constantly scraped when the former 
is in motion. This mill is unexcelled for uni- 
formly triturating dry substances which are 
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at least partially pbwtiered, and of siich#a 
nature as not to cate upon the application of 
pressure. About lalf an hour suffices to 
mix a charge, whicla may range from five to 
fifty pounds, depending upon the size of the 
mill and the character of the ingredients. 
Chasers should be provided with dome-like, 
close-fitting covers ol sheet iron or similar 
material. 

It should not be inferrcnl that the mills 
above described are adapted only to making 
tid^rntj ons for tablets. They are all pri- 
marily made for other purposes, and incident- 
ally ar(i a[)plicable to tablet-making, d'hus, 
as the manufacturer of tablets usually pro- 
duces other pharmaceuticals, a mill can often 
be made to serve both departments with 
economy, when for one department only the 
expense would not b(! warranted. 

Two points of great importance in tablet- 
manufacture are often overlooked. First, 
the use of powders of the greatest possible 
degree of fineness, and, second, absolutely 
perfect mixture or trituration. It is in the 
production of these conditions that the 
various forms of mixers and triturators 
serve. 
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» A fine j)owtl(‘r (at least a number 6o, bet- 
ter loo) is (essential to me formation of an 
even color in the finishacl tablet, when sub' 
stances of dilferent coIots or shades enter 
into its comj)osition. A coarser powder 
produces a mottled and unsii^htly appearance, 
which militates against the tablet in the eyes 
of both physician and patient. 

d'he mxessity for perfect trituration of in- 
gredients is obvious, d'he means of oJ.)tain- 
ing this condition follow a well-defined pro- 
cedure. It is not enough simply to .put in 
the powdcu's and triturate until mixed.” Fhe 
U. S. Phannacop(eia, in tht! directions for 
making “ d'riturations,” gives the procedure 
which should be iollow(‘d in all cases, modi- 
fied to suit the particular formula: 

“ Fake of 


Thi* Substance lo f^ms. 

Sui^.ar of Milk OO nrn.s. 

To in.ikc icx> giiis. 


“ Weigh the Substance and the Sugar of 
Milk separately ; then place the Substance, 
jireviously reduced, if necessary, to a moder- 
ately fine powder, in a mortAr ; add^about an 
equal measure of Sugar of Milk, mix well 
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by means of a spafiila, and triturate then> 
thoroui^dily together. I'lien add fresh ])(>r- 
lions of Sugar of Milk, from time to tinu*, 
until the Avhole is added, and continue the 
ftrituration until the Siibst<ince is intimately 
mixed with the Sugar of Milk, and reduct.'d to 
a fine; powder,” U, S. If 

d'h(! superiority of this method is lasidily 
shown by [preparing two triturations of the 
above formula, in which powcU:red clKircoal 
or red mercuric iodide is us(‘d lor tlie sub- 
,^stance. ^ Let oik* trituration be made strictly 
iiTaccordance with the directions and the tinu* 
noted, rc!([uire'd to j)roduce a color tliat 
ap[)ears uniform under a magnifying glass 
of about ten diam(;ters. Let the* other tritu- 
ration be made by adding the whoh* of iIk* 
C(doring agent t(.) the w'hole ol the Sugar of 
Milk at once, and the trituration lx* coik 
tinned for the same length of tinu: as is e.x- 
pended u[)on the first mixture. It is scarcely 
necessary to point uuf the diHi:rence wliich 
will be observed between the tw'o products, 
and the obvious advantages both in uni- 
formity of the product and in saving of time, 
by the use of the official method. 



CHAPTER IV 

MIXINC, (;kANULATI!<:(;, AM) DRYING 

In the manufacture of compressed tablelr*, 
the limitation of the tablet machines of the 
market must be taken into consideration. 
'Hieir construction is dealt with in another 
place. Suffice it to say here that up to the 
j)reserit time machines have not been devised 
which will readily compress fine pow ders^ 
All material to b(‘ made into compre^cd 
tablets must be in the form of uniformly 
coarse powder pd)out a number 12 to 20) 
before feeding into the machine, 'fhe pro- 
cess ol convertini^ powders and other sub- 
stances into this condition is termed 

GRANULATING 

This is usually accomplished by moisten- 
ing’ the powders with a suitable lirpiid, mix- 
ing, forcing the slightly damp mass through 
a sieve (about a number 1 2 to 20). which 
forms the granules, drying, and again sift- 
ini:. This is a brief outline ; the details are, 
perhaps, the most important part of the 

•24 
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mamifacturo of C(^mpressed tablets, and 
r(‘(]uirc tlie exercise of particuhir care and 
ellort on the part of the maker who would 
produce tablets of excellence. 

/ 

MIXING, (iRANULATINC;, AND DRYING APPARATUS 

Small lots are most conveniently moistened 
and mixed in mortars. 

Large lots may also 
hii luyidled in j)ortions 
in mortars. A suit- 
ALiIs* convenifmt 

aid. however, is the 
mass mixer, such as is 
shown in Idgure No. 

7 or <S. It consists es- 
sentially of two spirals 
of heavily tinned iron, geared to revolve 
toward each other in an enameled iron box. 
The bottom of the box consists of two semi- 
cylinders joined together, in which the spirals 
revolve. With the occasional use of a sjiatula 
to scrape the sjdrals and box, tlu! mass 
becomes periectly moistened in a short 
time. Mass mixers are particularly use- 
ful for fixing solid extracts with pow- 
ders. A steam-jacketed mixer is often of 



Fig. No. 7 
Hand Mixer 
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great assistance in cjuickly drying out 



Kig. No, s 
Power Mixer 


extract masses which would othcr^wise pre- 
sent great difficulty in drying ; such, for 




MIXING, GRANULATING, DRYING *^7 


example, as Viburnum Comp., and Cystitis, 
masses. 

l"or the purpose of mixini^ substances such 
as thos(! for effervescent tablets, in which 
massimi' together is to be avoided, another 
form of mixer is preterable. Instead of 
knea(linl^^ it whi[)s the material in such a 
manner that it is k('pt in a light and granular 
condition. In fact, this style of mixer is 
adapted to the ])r(‘paration of luost com- 
press^ tablc't mixtures, (‘xcept those contain- 
in^^arge j)r()portions ot extracts or otluT 
ingredients. lugure. No. 9 illus- 
traV^^tn exc'cllent form of this mixer, made 
by I'. J vStokes Ivlachine Co., Pliiladelpliia. 
\Vilhinthe cylinder is a revolving shaft to which 
are attached spatula-like blades which lightly 
mix the material. In the trough at the toi> of 
th(‘ cylinder is placed the moistening agent, 
which gradually enters and evenly dampens 
the contents. The cylinder is held stationary 
when the machine is in^operation, and is in- 
verted after removal of the cover, to emjJty. 
d'his form of mixer is also admirably iuliipted 
to the preparation of effervescent salt:^* 

iSce article^ljy the author, “The Preparation of KfTcivesccnt 
Saks,” Merck’s Report, January', 1904, p. 6. 



28 


TABLET MANUFACTURE 


For the purpose of converting hard masses 
into granules, a mill is necessary. A suit- 
able form is shown in Idgiire No. lo. Such 
a mill is furnished either with a ily -wheel for 
hand-op(!ration, or with pulleys for power. 

'File large majority of granulations, how- 
ever, arc; prepared by forcing the inoistenc'd 
material through a sieve. 'These are best 
made of brass wire, numbers \ 2, 16, and 20 
mesh, fastened to a rectangular frame; of one- 

‘ ■ I 

half inch maple or othc;r hard, close-grained 
wood. 'The sieves of tlu; mark(*t an; unsat- 
isfactory for the pur[)ose ; they are. too ligb"- 
in construction to withstand tlu; strain and 
are not of a shape to facilitate ready handling 
of the material. A c()nv(;ni(mt size; for the 
sieve-frames is 1 7 inches * long. 1 2 inches 
wide, and 4 inches dc;ep. 'The wire cloth is 
cut 18 i>y 13 inches, folded o\er one-half 
inch on each end and side, and held in 
place on the frame by tour strips of hard 
wood about one incl! in “depth,” screwed to 
the frame througdi the wire cloth. By this 

* SeveiuCeu imhos is usctl Ix'eausc (he wire “i'lolli’’is made 
thirty-six iiulies wi(ie. By cutting in half, two pieces each eij^lUt.'cn 
inches wide are obtained, allowing one half inch to* be turned over 
at r»v:h end. 
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coiistruclion the wire is readily replaced by 
n(‘\v, when occasion demands. (See b'igure 
No. II.) When usin<^ the sieve for g-ranulat- 
iiig jmrposes, it should be i)ivcrtcd. In this 



papt'r which sliould b(^ under the sie\’(s 

Small portions of moistened mat(*rial are 
put on the sieve and forced throuq;h by the 



palm of th^ hand, or, preferably, by means of 
a hard wood block. Such a block should^he 
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about *4 to 5 inches long, 3 to 35/ inches 
wide, and 2 to 3 inches thick, and somewhat 
convex on its large surface. (See Figure 
No. I 2.) 

Another very serviceable arrangement of 
sicn'cs for granulating large lots of material 



Fig. No. 13 

Granulating Sieve, luterchatiRcablc 


is ^ihown in Figure No. 13. The brass cloth 
'‘inay be fastened to the heavy wooden frame 
in the manner detailed above; op better, it 
may be soldered to a frame of heavy sheet 
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brass, which sits in a recessed wooden frame, ‘ 
riu? latter is readily made to hinge on a cleat 
fastened to the wall. When in use it is held 
rigid by means of hooks or chains ; when not 
in use it may hang^- down against the wall. 
Jl s]i(;uld be supported about eigdit inches 
above a table placed beneath it to hold 
tra\’s for receiving the granules. 

lor the mani[nilation of large quantities, 
a graujilaling machine is useful, b'igure 
Xo, I ; Xhows the Stokes’ granulator, which is 
by tlie makers to have granulated 
2 ,(:k)(:) pouru.ls of material in one day. 

.\ drying'closet with free circulation of 
heated air is a necessity for the production 
of a line of tablets. On «a very small scale 
and under the most fivorable atmospheric 
conditions, some tablets can be made without 
resort to a dryer. As no dependence can be 
placed upon the weather, and as for many 
tablets a dryer is absolutely essential, it 
would be unwise to attempt their manufacture 
without its aid. 

While ready-made drying-closets can be 
purchased, they are of doubtful utility. It 
is more economical and otherwise satisfac- 
tory, both for the pharmacist and large 
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* manufacturer, to construct their own dryers. 
Figure No. 15 shows the appearance of 
a series of closets which can be strongly 
recommended. Such a dryer can be made in 



any desired size, from a small box hung over 
a radiator or small heater, to an indefinite 
series of room-high steam-heated closets, 
of sufficient capacity for the largest manu- 
facturer. 
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A dryer of suitable size for the pharmacist, 
may be made about 30 inches square and of 
the same liei^dit. I his will accommodate 
four trays. It may b(‘ construct(*d of 7 ^ -inch 
kiln-dried white pine,’ spruce, or poplar, or 
from a well (li icnl packini^-case of suitable 
dimensions. Ref(Tenc<z to b'igure iSo. 16 
will show its details. 


SUnSTANCKS no (iRANU’l.ATIOX. 

A limited number of chemicals frequently 
use'l in compress<'d form r(*quire no treat- 
ment otlier llian siftini^, anti sometimt,*s dry- 
ine. before* beinp; compressed, d'hey are 
manulactur(“d and sold in a j^ranular or 
finely crystallint! form, and are in proper 
condition for immediate compression. Such 
chemicals are 

Ammonium Bromide. 

Ammonium Chloride, 

Ammonium Iodide, 

Chloral Hydrate, 

Potassium Bicarbonate, 

Potassium Bromide, 

Potassium Iodide, 

Potassii^m Chlorate, 

Potassium Nitrate, 


3 
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Potassium Permanganate, 

Sodium Hromicle, 

Sodium Chloride, 

Sodium Sulphocarbolate (crystal). 

A glanc<' at these salts will show that all 
are freely solubh^ iu water, and that a tablet 
made from any oiu‘ of them will likewise be 
soluble. A number (.)f other chemicals, such 
as Monobromated Cam[)hor, Salol, Terpin 
Hydrate, and riivmol, can readily bt^ com- 
pressed without previous treatment, M)ut as 
they are insoluble, such resulting tabletss^re 
not only insolulde and hence therapeutically 
in(‘ffi(:ient, but in some cases positively dan- 
gerous to th(^ pati(a\i. Th(‘ proper methods 
of treating such substances will be taken up 
furtiK'i* on. 

Sul>sfanc(\^ rcqitirini^- i:^raniilation comprise 
th(' large majority of medicaiiKMUs (mtering 
into compressed tablets ; with but lew excep- 
tions, all (except the chemicals mentioned in 
the foregoing list. In order to produce com- 
pressed tabU'ts which will possess the proper 
(Qualities (previously stated), medicaments 
entering into their composition must be mixed 
with certain excipients adapted to the needs 
of the particular substance or combination. 
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KXCIPIKXTS AND TilEIR APPLICATIONS. 

The term Excipient, as applied to tal)- 
let- (<jr pill-) making, refers to any sub- 
stance, other than the medicament, lubri- 
cant, and coloring agent, which enters into 
the compositiem of the tablet (or pill). Lx- 
cipicMUs are conveniently divided into five 
class("s, as folhiws ; 

1. Moisteming'- agents. 

Water ; Alcohol. 

2. Adhesives. 

Cane-sugar ; Acacia ; Tragacanth ; Glu- 
cose ; Gelatin ; White Dextrin ; Cherry ( ium ; 
Flour. 

3. Bases. 

Cane-sugar ; Milk-sugar ; Ammonium 
Chloride ; Common Salt ; Yellow Dextrin. 

4. Disintegrator. 

Starch. 

5. Absorbents. 

Starch ; Milk-sugar ; Magnesium Car 
bonate ; Calcined MSgnesia ; l^owdered 
Li(|uorice Root. 

I. Moistening Agents 

Water and alcohol arc rarely used except 
in conjunction with some other excipient, 
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either in powder or solution. While sel- 
dom necessary to use distilled water 
in compressed-tablet making, care should 
be exercised to use a clear, sanitary 
water.* 

2. Adhesives 

Cane-sugar is used in pr(‘fercnc(* to other 
adhesives whenever [)racticai)le, bcM'aiise of 
its greater solubility. In [)ractise. it is used 
in two ways : (fz) as a powder, ini.xed with the 
otheu' ingredients, and [b) in solution as syrup 
of various strengths. Whichevc!!* way us(id, 
allowance must l)e made for the amount of 
sugar used, when making up the working 
formula. Cane-sugar should l)e used to the 
exclusion of other adhesives ((except glucose) 
in preparing tablets intended for making 
solutions. 

Acacia, in powder, is used to augment the 
adhesiveness of Mucilage of Acacia, in cases 
where the amount ot mucilage which can be 
used is not sufficient for the purpose. It 

^ t\ convenient method of clarifying and dccoloriring water is ; 
Dissolve in any convenient quantity of the water tliree grains of 
alum to each gallon ; allow to stand, covered, for twelve hours or 
over night ; then decant or syphon off the clear watrr. This pro- 
cedure removes practically all organic matter. 
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should be remembered that adhesives /';/ 
solution ar(^ more effective tlian the same 
amount used in poiodcr form subsequently 
moistened ; hence a solution is always to be 
pr(‘ferred. Acacia is best used in lo per cent, 
and 20 per cent, mucilai^e. Stroni^er than 
this, it is apt t(^ form pasty masses which are 
difficult to dry. 

Acacia sltoiild always be accompanied by 
starch (wlucli s(‘e), except in lozcn^tfs. bail- 
II re in this particular results in tablets which 
art‘ insoluldo or which do not disintegrate. 
Acacia, as other gums, should be used in 
tht‘ smallest (piantity necessary to ))roduce 
the recjuired adhesion ; the amounts vary 
from 2 [)er cent, to lo per cent, of the weight 
of the. total gran illation. 

rra/:^aca)it/i is used chiefly in lozenges. 
It is also useful in granulating such substances 
as chareexal and other powdered drugs which 
produce soft granules when other adhesives 
are used. On account ?)f its great adhesive 
power, it should be used only where a suf- 
ficiently firm granulation is unattainable by 
other means. 

Glucose finds occasional application in 
granulating mixtures which are intended fc*" 
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tnaking solutions when a greater adhesive 
power is recpiired than that [)ossessed by 
cane-sugar. It is used in the form of a moder- 
ately heavy syrup, made by diluting the 
commercial article with water. 

Gelatin has been found by the author to 
be especially serviceable in granulating 
Sodium Salicylate. It Is softened in cold 
water, and then warmed to a mucilage (glue), 
and, of course, used in conjunction with 
starch. Fifteen per cent, of the w(‘ight of 
the salt is used. 

While Dextrin, Cherry Gum, and Flour 
are us(‘d in a manner similar to acacia. 
'Fhey are rather less adhesive. 

3. Bases 

Substances list'd for the purpose of in- 
creasing the wt‘ight of a granulation, in order 
to produce tablets of a certain weight, are 
termed Juries, Thus, for example, in the 
case of triturate, tablets of Calomel, grain, 
the weight of the finished tablet is made i ]/i 
grains ; the excipients used to increase the 
weight from to i y< grains constitute the 
base of the tablet. 

Cane-sugar is largely used for this pur- 
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pose. It is, however, open to serious o])jec-« 
tion when used alone, because of its tendency 
to produce “cappint^” of the tablets. 

mixed with an ccpial weight 
of cane-sugar, forms an ideal base, which, 
modified to suit ca'rtain cases, is atlmirai)ly 
adapted to us(; in triturate table*ts. Alone, 
milk-sugar is useful as a base for substances 
[)ossessing a more or less adhesiv(‘ <juality, 
or for hygroscopic chemicals. In sncli cases 
it tends to correct thes(! properties, which are 
faults in gi-anulatinns. 

.f})i})io)Liu})i Chloride and C<>u/u/ou Salt 
(high-grade) are, |)articularly ser\iceable as 
bas(cs lor tablets ol corrosive sublimate and 
of potassium arsenite. Corrosive sublimate 
reacts with organic bases, such as th(‘ sugars, 
and is leduced, causing discoloration of the 
tablets. No reaction occurs with the bases 
suggested, while th(^y are of additional value 
in increasing the solubility of th(* corrosive 
sublimate. Potassium arsenite is reduced 
to metallic arsenic in contact with sugars, in 
the presence of moisture. Hence such tab- 
lets are of dark color. No change occurs 
with the splits named. 

I'h ese two bases are used in this capacity 
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• in the form of a fine granule. The medica- 
ments used with them are usually in small 
proportion and should be dissolved in a little 
water or alcohol, and mixed with a small 
portion of the base, before adding to the 
bulk of the latter. 

Yellow Dextrin is used in conjunction with 
starch in the treatment of I^\ tracts. While 
rather adhesive it dries out readily (with 
starch), producing a firm, hard mass, which 
may easily be reduced to granular condition. 

4. Disintei^rator 

Starch is the one substance used to pro- 
duce disintegration of tablets. Its power is 
due to the property of starch grains to ab- 
sorb water (becoming hydrated). In doing 
this the grains swell with great force, over- 
coming the adhesiveness of other ingredients 
in a tablet, and causing the latter to fall to 
powder. The value of starch in tablet- 
making can be rea lily appreciated by com- 
paring the action of two tablets of bismuth 
subnitrate, granulated one with acacia muci- 
lage alone, and one with acacia mucilage and 
starch. The lormer is more than likely to 
remain a handsome tablet for twenty-four 
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hours after immersion in water, while tho 
other, if prop<'rly made, will fall to powder 
immediately upon immersion. 

Of the various varieties of starch, there is 
little choice. Potato starch and corn-starch arc 
perhaps the least t^.xpensive, and il white and 
fr(‘e from iin[)nrities arc‘ suitt^d tt) the purpose. 

Many tablet-mak(U's use starch, but few 
use it in sufficient cjuantity : (ewer still use it 
e.xcept with an <.s\cessiv<* fjuantity of an ad- 
hesive, thus counteractiniL;' the disinte^^rrating 
powcu' of the starch. 

The antount of starch nect^ssary to produce 
disinter; ration is about fifteen pen* cent, of the 
weight of the finished tabl(‘t. 'Twenty j>er 
cent, is better, and when the si/(‘ of tlu; tablet 
will permit, the latter amount should be used. 

Starch should not l)e used in conn (action 
with freely soluble medicaments, especially 
where these constitute the bulk of the tablet 
formula. Pxce[)t as an absorbent (which 
see) it is used exclusi\^*ly to causes disinte- 
gration of insoluble or very slightly soluble 
medicaments. 

It is introduced in three ways: first, as a 
powder, yiixed with the other ingredients ; 
second, as starch-paste, either plain, or with 
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•sugar, acacia or other gum, in solution with 
it ; third, as a powder added to the otherwise 
finished granulation, just before compressing. 
In many (:as(!s it may be used to advantage 
in all three ways in one tablet. The [)owder 
is always necessaiy when starch is indicated, 
in order to introduce a sufficient c|uantity to 
be ef((‘ctive. The pastes should be used 
wh(M*ever practicable, and in as large quanti- 
ties as possible, because the amount of starch 
introducc.‘d in this condition is more effi^ctive, 
weight for weight, than in powder. It can 
s(Tlom, how(wer, be used in paste form when 
extracts or hygroscopic substances form any 
considerable proportion of the granulation. 

d'he following formulas art*, of service for 
the introiluction of starch. Numbers 2 and 
3 are sufficiently adhesive in themselves to 
render unnecessary in most cases the use of 
adhesives in j)owder form. 

No. 1. Starch Paste 


Sturrh j I pound 

Cold Watt-r l >3 pints 

Uoiling W.iler 4 pints 

To make 6 pints 


Mix the cold water with the starch until 
perfectly smooth ; then pour into the boiling 
water and stir until translucent. 
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Or, instead of pouring the mixture into* 
the boiling water, add to the former four 
[)ints of cold water and bring to a boil with 
constant stirring. 

No. 2. Sugar-starch Paate 

Starch 1 pound 

Canr sug:\T* 1 {>ound5 

Cold Water 4 ’^ pints 

To make* 6 pints 

Mix I ^4 pints of the cold watt'r with the 
starch until perfectly smooth ; dissolve the 
sugar in the remainder of the cold wat(T ; 
then mix all together, and bring to a boil 
with constaiU stirring. 


No. 3. Qum-starch Paste 

I pound 

Acacia, Dextrin (white). Flour, or Cherry 

(ium, in powder i g pounds 

Cold Water 4 pints 

To make 6 pints 


Mix the starch and gum ; thtm mix with 
the cold water until perfectly smooth and 
bring to a boil with constant stirring. 

I hese pastes are subject to decomposition 
upon long standing and should be frteshly 

* poun<^^ of tilucose nwy be subsiituted for the Cane sugar 
in this formula, and tlie whole made lo measure six pints. 
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‘prepared wlieii required for use. The addi- 
tion of two drams of L'ormaldchyde, 40 per 
cent, solution, is an efficient preservative, and 
is iinol)j(‘ctional)le because of its volatility. 

'The third inelh(nl of introducing starch, 
by niixinq it, in powder, with the otluu'wise 
finished granulation, is of service in causing 
the tablet to partially disinK'grate very rap- 
idly; that is, the yrainilcs of a compressed 
tabk‘t so treated sc^parate from (Xich other 
when the tablcA is immersed, but the gran- 
ul(!S rvX'MW tlu‘ir form unh^ss starch in [)roper 
pro[)ortion is a com[)on(‘.nt part o( tlie gran- 
ules themselves, d hus, by carefully watching 
a tablet disint(‘gral(‘ in water, it is often pos- 
sibhi to d(‘termine wlietlua* or not starch has 
been introduced only by addition to the granu- 
lation, and so. whetlua* or not the tablet 
can l)e depended upon for (|uick medication. 
If the granules thems(‘lves remain intact, 
they are obviously wrongly made, and of 
scarcely more nu^dicinal activity than a tablet 
which fails entirely to disintegrate. 

5. Absorbents 

This class of bodies comprises those sub- 
stances which have the power to absorb 
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moisture from other inq^redients of tabh*ts. 
1'hey hasten dryinq^ of q;ranuIations aiul 
j^artly counteract hygroscopic tendencies of 
inoiaalicnts of tliat nature. 

Starch is larjqely usrd jor lliis purpose, 
especially with extracts. In many cases it 
thus acts in a <loul)le ca})acity as disinteqo'ator 
and al)sorl)(‘nt. 

M is iis(‘fijl in cas(‘s in which an 
extract is in small proportion ami thus i‘lft‘cts 
Init little solution of the ahsfvrlx-nt. When 
a tincture or liuid (Wtract in small (piantity 
constitutes th(* medicinal part of a tablet, 
milk-suqar i •. an admirabh! a])sorbent. If 
the (liiid possessf’s sulticient adlu'siveness, 
th(* l.uilanee ol the tablet may lx? irnuh? up 
with milk-s\icfar, in the doiibh? nMe of ab- 
sorbeni and basts 

Mao^ncsiuri Carbonate, in fine j)owd<.?r, is 
an excellent absorl>ent for oily inq;rc‘di(?nts, 
extracts of an oily nature, and other such 
bodies. It should not l^? us(?d indiscrimi- 
nately, because of its antacid properti<?s. 

Calcined AIae:;ncsia is an (‘ven l)c?tter al)- 
sorbent for oils than mag'nesium carbonate, 
but on acco^unt of its strongly alkaline prop- 
erties must be used with discretion. 
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Liquorice Root, in fine powder, is some- 
times employed in dark-colored tablets as 
an absorbent, though it has little to recom- 
mend it which is not well represented in one 
or another of those already considered. 

TREATMENT OF VARIOUS (. LASSES OF 
MEOICAMEN'IS 

1. Chemicals 

(a) Crystalline, soluble. 

Grind to number i 6 or 20 granules, avoid- 
ing fine powd(‘r by frequent sifting. Dry 
thoroughly by low heat. If sticking to die or 
punches occur, lul)ricate with boric acid if 
permissil)l(‘ and efr<xtiv(! ; otherwise reduce 
to fine powder and granulate, using syrup 
and water, equal volumes. 

(b) Crystalline, insoluble. 

Reiluce to fine powder and treat as un- 
der ( d ). 

(c) Not Crystalline, soluble. 

Usually hygroscopic, of a character similar 
to sodium salicylate. Not readily consid- 
ered as a class ; taken up individually fur- 
ther on. 
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(d) Not Crystalline, insoluble, • 

Mix with starch, 15 per cent. Granulate 
with syrup-starch paste, or guni-starch-paste, 
as necessary. 

2. Druffs ( vegetable ) 

should be in very fine powder (Xo. So or 
! 00 ). I sually nnjuire strouj^ adhesives, 
siK'h as i;('latin or tra^acanth, 5 p(,‘r cent, to 
10 ])er cent. Also admixture with sugar or 
milk-sugar to give body to granulation. 

3. Pharmaceutical Preparation.^ 

(a) 'rinc/i:?'rs, P'/nid Hxtracls, and ICincs, 

I )<‘pr;\ <’ cl' alcohol by distillation or evapo- 
ration. reduce on watt*r- or steam-bath to con- 
sistent ' of syrup or a solid extract as 
occasion requires, and treat as u'^dcr (b). 
W'hen a tincture is s[)<tcihed in a tablet for- 
mula and the menstruum is the same as that 
properly used for a tlukl extract or solid 
extract of tlte same drug, it is entirely proper 
in eveiy way to use instead of the tincture an 
ecpii valent quantity of either the fluid or 
solid extract ; provided always that the latter 
fully represent the drug. 
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As glycerin can not be used in tablets 
(except in special cases, referred to later) on 
account of its non-drying properties, prepara- 
tions such as tinctures, etc., must be especially 
prepart^d without glycerin wlienevcr the 
usual preparation contains that substance. 
Failure to observe this precaution will almost 
invariably result in loss. 

(b) Solid Extracts 

usually lose from 20 to 30 j)er cent, of 
their weigdit in drying out. Av('rage, about 
25 per (Huit. When the wc:ight of the extract 
constitutes over lo percent, of the wt:ight of 
the finished tablet, the loss in drying should 
be made uj) with starch. In small [)ropor- 
tion (10 p(!r cent, or less), (‘.xtracts are best 
thinned on a water-bath with sufficient 
alcohol, or alcohol and water, to use the 
mixture as a moistening agent for the other 
ingredients of the tablet. Sufficient thinning 
and a thorough mixing with the powders will 
insure an even color, and prevent unsightly 
specks appearing in the finished tablet. 
Milk-sugar is an excellent base. 

When a solid extract constitutes a large 
proportion of the weight of a tablet, starch 
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should be added to the extent of 1 5 or 2t> 
per cent, of the total weight. In case of oily 
extracts (e. g. saw palmetto), magnesium car- 
bonate (or calcined magnesia) is of service as 
an absorbent. About 5 [ht cent, of tlie weight 
of the extract usually sufluacs. Fifteen to 
twenty per ct‘nt. of y(‘l]ow dextrin assists in 
making a firm granules without undue hard- 
ness or insolubility. Can(>sugar should be 
avoided, on account of its Omdency to dis- 
solvt; in any inoislurt^ attracted by the hygro- 
sco{)ic extracts. The mani[)ulation of the cx- 
tivK't is best carri(‘d out on a steamd)ath. It 
shouUl be evaj)orat(‘d until a small portion 
rolled into the. form of a pencil and allowed 
to cof)l in dry air is ptTfectly brittle. The 
powders, |)reviously warmtal, should then be 
stirn 1 into the still soft extract, d'he mass 
may then be placed dirt:ctly u[)on an iron 
tray and set in a dry place to cool. \\ hen 
thoroughly cold, on tapping the l)ottom of 
the inverted tray tlie mass will fall away in 
fragments. It is then ready to go through a 
grinding mill to a number 16 or 20 granule, 
and is ready for lubrication and comjjression. 
In humid^weather it is almost impossible to 
produce a brittle extract in this manner with- 
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out iisin^ undue heat, except by means of a 
vacuum apparatus. In the absence of this, 
the extracts should be reduced as far as pos- 
sible, the powders stirred in, and the mass 
allowt^l to become cool enouj^h to allow 
handlini^-. It is then pulled apart into small 
pieces by hand, placed on iron trays previ- 
ously dusted lightly with powdered talc or 
starch, and put in a warm drying-closet. 
Several days are usually required for drying 
a mass of this character, d o hasten it, the 
pieces should be broken smaller from day to 
day, r(‘turning them to the dryer, until finally 
they are perfectly brittle and can be ground. 
Ibxposure to moist air should be carefully 
avoided. 

On a large scale the same object may 
be accomplished by means of a heavily- 
geared, steam'jacket(!d mixer, or by a \ acuum- 
pan. 

(c) Powdered Extracts are treatc'd as any 
other hygroscopic powder, by mixing with 
sugar of milk if in small proportion ; and 
with starch and sugar of milk if in large pro- 
portion. The moistening agent should be 
alcohol, or alcohol and water, as directed 
under Solid Extracts above (b). 
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(d) Resists, Resinoids, etc. 

These are treated as powdered extracts (c). 

(e) Syrups, Elixirs, etc. 

In tliese pn^parations. sometimes called 
for, their (‘quivalent ' in extract, fluid ex- 
tract, or clnanical is list'd, anil the in* 
qridient treated accordinL,dy. The sii^ar 
contained in them is usually disreqardi'd. 

4. Volatile Sub-stances 

(a) Oils and li</uids of an oily nature. 

'Hie.se are usually best added to the other- 
wise tinislu'd granulation i-itlu r by jiouring 
on in a thin stream, or by spraying from 
an atomi/("r and lij.^htly mixinq by hand. 
Under no circumstances should tin*)' be 
mixed with the other ingredients and sub- 
jected to dr)in^e Wdien an oil is intended 
as a flavoring agent only, and an (exact ijuan. 
tity is not necessary, it is fia^tpiently most 
convenient to spray it on the* comj>rcssed 
tablets, previously spreatl out. After b< ing 
sjirayed, the tablets should bir placed at luice 
in a tight contaiiua*, where, after a few hours, 
the oil will be evenly diffused. Certain oils 
(e. g. sandal) act as lubricants. When such 
an oil is rcc^uir^jd in a smaller quantity than 
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is necessary to thoroughly lubricate the granu- 
lation for compression, it is well to mix the 
oil with a sufficient quantity of the lubricat- 
ing oil before applying to the granulation. 
(Imbrication is considered as a separate sub- 
ject further on.) 

Another distinct method of applying oils 
is that of immersion of tlie tablets in the 
oil. d'his is the only practicable method 
when large (juantities ent(‘r into the tablet. 
I'rom two to five minims of oils or substances 
such as creosote or guaiacol are occasionally 
dcMnandcHl. It is impossible, by present 
methods, to put into a tablet of suitable size 
for swallowing, ov(u* three minims of oil. 
When the amount sp(‘cifu‘d is more than that 
(quantity, but two escapes for the manufac- 
turer r(Mnain. Me may divide the dose be- 
tween two or more tabk'ts, or la* may resort 
to the immersion method, saturating the tab- 
lets, and stating on tlu^ label the (juantity con- 
tained. d he immersion is best |)(a*formed by 
placing the taldets in a funnel or percolator, 
and pouring on a measured quantity of the oil. 
Return to the tablets a second or third time 
any oil which passes through, then allow to 
drain for several hours. Measure the oil 
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wliich drains off and so determine tlie amount* 
absorbed. Divide this by the number of 
tal)l(*t.s to ascertain the quantity in eacli 
tablet. It would doubtless be a surprise 
to many to note that a ta])let thus pre- 
j)ar<‘(l and actually coiUainiuL;-. say, two 
minims ot creosote will havt* a v(‘ry mucli 
more pronovmced odor than many tab- 
lets ot th(‘ market purportiui^ to con- 
tain a larger (jiiantity. I he conclusion 
is ob\ious. 

.Still another method, but a slower on(‘, is 
of ser\’i(’e in suj)plyin!^ doses of from one- 
quai'KT to t\s'<* minims, by means of a nuali- 
cine-dro[)per. The tablets in this case* arc^ 
spread out in a laytrr and one or two drops, 
as occasion recpiires, are allowial to fall onto 
each tai>h!t. If a definite dose of a fraction 
of a minim — say <^>n(! quarter — is recjiiired, 
the oil is mixed with sufheient inert oil 
(usually white pt^troleum oil) so that one 
drop ot the mixture will^ contain the (exact 
dose. Iu)r accurate work it is necessary to 
know the measure of a drop delivered from 
th(^. dropper used. In order to determine 
this the moilicinal oil should be mixed with a 
certain amount of the petroleum oil, known 
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*to be less than the amount required.’ Then 
drop from the dropper a counted number 
of drops into a minim graduate, and from 
the measure determine the volume to 
which the mixture must be made up so that 
each drop will contain the required dose. 
For example, for i,ooo tablets of creosote, 
^ minim, mix 250 minims of creosote with 
250 minims of petroleum oil. Of this drop 
100 drops into a minim graduate. Assum- 
ing that it measured 60 minims, then for 
1,000 drops (one for each tablet) 600 minims 
would be requirctd. Mix all together again 
and add sufficient petroleum oil to make 600 
minims. Mix, and drop one drop on each 
tablet. 

d'ablets whose formulas call for oily sub- 
stances only, or but a small proportion of 
other medicaments, aoi best made of a mixt- 
ure of equal parts of cane- and milk-sugars, 
granulated with water. The amount of oil 
to be incorporated determines the weight of 
tablet as well as the method of incorporating. 
It is useless to attempt to compress a granu- 

'U should be remembered that a medicine-dropper usually de- 
livers a dn)]) measuring much less than a minim, and it is well to 
figure roughly for this test about one- half minim. 
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lation containiji<^ more than al)out 5 per 
cent, of oil. Above tliis quantity recourst* 
must be had to one or th<* other of the 
three methods, spraying;, immersim^, or drop- 
ping. 

(b) I olatilc Soluis, such as camphor, men 
thol, thymol, etc., are considtT<.:d iurther on, 
under their re.spectivc^ luaullngs. 

5. Effervescent Tablets 

Three methods are possible in the prej)a- 
ration of this class ol tablets. Strange to say, 
the p(jorest method is usmilly adopted, |)rob- 
aljly b(.‘cau‘^e it is more! easily jaaiormed than 
the second method, while th(! tliirsl has not 
been hitlierto [)ublished. and is not, th(! author 
believes, generally known. 

As a type of effervescent labhTs, Lithium 
Citrate. 5 grain, is a good e.\amp]e. 15 y 
whichever method made, tin; following 
quantities may be useti : 


Lithium ('arbonafe 2 Ib, S oz. 

Citiic .\cid, fx>\v«]crcd 4 |(,. ii (,/. 

So^Jiuin liirarlK>iiat<*, ixjwdered .... 4 lb. oz. 
Tartaric .Acid, p)wdered j Ib. 7 i*z. 


To maj^e 7,000 tablets weighing 14 grains 
each. 
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First method. 

Mix the lithia and soda, granulating with 
a mixture of syrup, three volumes, and water, 
one volume. Mix the acids, granulating like- 
wise. Dry each granulation separately, sift 
(No. 12 to i6), mix, lubricate, and compress 
warm. It is practically imj)Ossibl(; to com- 
press this granulation without lubricating with 
oil. 'rhe resulting solution of taidets made 
by this mcithod is thertdore milky in propor- 
tion to the amount of oil used. Under ex- 
C(‘ptionally favorable weather conditions, they 
may l)e lulu'icated with powdered boric acid 
(a half ounce to the jH)und) and compress 
fairly well, 'bablets ma(U‘ by this method 
are slower in eifervescing than by either of 
the following, and in this lies their chief claim 
to consideration, because they are somewhat 
more readily preserved from deterioration. 

Second method. 

This method is the one in most common 
use by large manufacturers for the prepara- 
tion of both effervescent tablets and salts. 

Mix all the ingredients together in fine 
powder, and heat on a steam-bath, in a por- 
celain (or porcelain-lined) dish or kettle, stir- 
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rino- constantly until the water of crystalliza- • 
tion of the citric acid causes granulation. 
Continia* the heating with fr<'{]iient stirring 
until perfectly dry. It is inijK)rtant that the 
citric acid used contain its full amount of 
watc'i* of crystallization. Lubricating and 
compressing r<‘<}uirements of this mdhod arc 
similar to those of the first \<il)ov(‘). A serious 
objection to this method lie's in the waste 
incurred during tlie lu'ating. A porticm, 
usually li'om ti\(‘ to t<'n j)(*r cent., adher<*s to 
the dish and, o\ (‘rh<‘ated. becomes discolored 
and unlit for use. ( >n a small scale this 
granulation may Ix! pnxluced cm a wati'r- 
bath, by previously spraying the mi.xed pow- 
ders witli a little water, and thoroughly mix- 
ing. \\ ater bath heat is not sufficient to 
producv granulation with tlu' wat<‘r of crystal- 
lization alone, and, especialK' in dry w(.'ath<!r, 
simply [)roduces ('vaporation ; hencc! the 
addition of the water. 

Third method { author s met Hod'). 

I'his nuahod was devised by the author 
some years ago, after long experimt'nting to 
ov(;rcome t|ic use of oil as a lubricant in 
effervescent tablets. It was found that the 
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’lithium carbonate and tartaric acid caused 
most of the sticking to die and punches, 
while the soda and citric acid, even in com- 
bination, gave little trouble. Hence, it was 
surmised that by making a granulation of the 
first named ingredients, and coating those 
granuh^s with the soda and citric acid, an 
easily compressing granulation could be 
made. Continued use of the method, both in 
a small and large way, has thoroughly demon- 
strated the correctness of the conclusion. 

Mix the lithium carbonate with tin* tar- 
taric acid. Moisten quickly and uniformly 
with 20 Huid ounces of syrup (U. .S. P. 
strength). 'Phis is best accomplished in a 
cylinder mi.xer (See P'igure No. 9). Spread 
at onct; on trays and plac(! in a dry(m at a 
tem])erature of about 135" P\ahrenheit. In a 
few minutes a mass will form. Remove from 
the dry(!r, and as soon as partly cool force 
through a number four sic^ve. Return to the 
dryer at a lower temperature (not over 120^^ 
FahrenlKMt), and thoroughly dry. Grind and 
sift through a number 1 2 to 1 6 sieve. Place 
the dry granulation, together with the soda 
and citric acid, in the mi.xer and moisten 
with a mixture of syrup, 3!!. oz., and water, 
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I n. oz. Treat exactly as in the case of th(? 
previous mixture, reducing to a number 12 
to 16 granule, and avoiding the production 
of iiru! powder. As fast as sifted return to 
the dryer, or place in air-tight, dry containers 
until r(‘ady for compressing. Iinmcdiat(.‘ly 
before compressing, warm, and add one-half 
oun(:(* j)owdered boric acid to c^ach pound of 
granulalion. hdfervc'sccmt tablets matit* by 
this method will c<)mpr(^ss with less trouble 
than l)y eith(.'r of tlie othta* methods, provided 
the* granulation be pr< [)ared in strict accord- 
ance: witli tile (lirecti(;ns. Reside jjroducing 
a ta])let wlvch yields a perfectly l)right solu 
tlon in wateT. it effervesces with great rapid- 
ity, and may be compressed in any (except 
the most hurniel atmosphere. 

Effervescent tablets are perhaps tin* most 
difficult of any to pn^pare, and, until other 
classes of tablets are mastered, the beginner 
can scarcely expect to meet with marked suc- 
cess in their manufacture. Extreme care in 
regard to cleanliness, as well as abse-nce from 
moisture, must be oljserved. In compress- 
ing, the die and punches should occasionally 
be cleaned and oiled, and the excess of oil 
wiped off with a soft cloth. 



CHAPTER V 

LUDRICAJI^C 

P>iit few granulations can be readily com- 
pressed without th(i addition of some sub- 
stance to prevent their adhertmee to the 
punches and die. Substances used for this 
purpose are termcxl Lubricants. W'ater- 
whit(! p(.‘troleum oil. purified powdered tal- 
cum, and powdered boric acid are chiefly 
used. 

\Vh(m a granulation adheres to the inner 
surface ot t\\c. die, it is said to “.sV/e/*;” when 
it adluM'(‘s to the fac<' of a punch, to ''picky 

Oil particularly prevents siickifii^-, while 
talcum and boric acid overcome pickinj^. 

This distinction sliouKl be borne in mind, for 
while these substance's each have some effect 
on both sticking and picking, they accomplish 
the purj)ose in smaUer ([uantities it used to 
correct the fault over which they have more 
control. 

The characteristics of the various granula- 
tions can be learned only by experience. 

Some require no lubrication whatever, but 
60 
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the^e are chiefly the granular salts men- 
tioned in Chapter IV. A few require small 
quantities of one or two lubricants, while 
others require generous amounts. 

Oil is preferables to talcum or l)oric acid in 
the lubrication of colonsd ta})lets (cs. g.. those 
containing extracts, charcoal, etc.) as the 
latter moilify tlus colors and give a dull 
aj)pearance to the tabbsts. Charcoal taldests 
lubricat(‘d with talcum ans gray, whiU‘ those 
lubricated with oil only, are black. Oil. on 
the othe-r hand, bright(sns the* lighter colors, 
but it should in all cas(*s be us(jd as spar- 
ingly as [)()>sibl(g and espetcially in tablets 
composed of <uuirely soluble ingn^dimits; for 
it te.nds to retard solution and. further, ren- 
ders the solution milky. In spite of its ob- 
jectionable feature, oil is, for lack of a beater 
substance, largely and necessarily used, both 
alone and in conjunction with talcum ; for 
the majority of granulations tend both to 
stick and to pick. 

In small lots, oil is best added by means 
of an atomizer to the granulation previously 
spread out in a thin layer. In larger lots it 
is conveni^mtly shaken from a sprinkle-top 
bottle, while in large quantities of granula- 
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*tions the oil is poured on in a thin stream. 
In all cases the oiled granulation should be 
gently but thoroughly mixed by hand and 
put through a coarse sieve. 

'File usual requirement is about 50 to 60 
minims of oil to one pound of granulation, 
but the minimum quantity which can be used 
for a particular lot can be learned only by 
experiment. 

Solution of oil or vaseline in ether has 
been recommended as a means of distributing 
the oil ev(‘nly throughout the granulation. 
'I'he objections to this [)rocedure are that the 
ether(*al solution penetrates the granule rap- 
idly, depositing a large part of the oil where 
it is useless, and, further, is expen si v(-‘. 

Whenever oil is to be used with talcum, 
the oil should be applied first, if added 
after the talcum, it is largidy absorbed by the 
fine powder, and the eifectiveness of both 
lubricants is partly lost. 

Talcum, or Frcrch Chalk, powdered and 
purified, is the most useful lubricant for the 
prevention of picking. Though sometimes 
used alone, it is generally used in conjunc- 
tion with oil. About two per ejent. of the 
weight of the granulation is usually required, 
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in some cases (c. Quinine Sul-* 
|»hate) as much as five per cent, is necessaiy. 
Allowance ' for such an amount should be 
made, either in tlie weight orexci[)i('nts us(‘d, 
or in adjiislinir th(‘ weight of the tablets 
when com{)r(*ssin<^. Und(‘r ordinary condi- 
tions no allowance in wei<,^ht is mad(‘ for 
lubricafits. 'Talcum is addt‘d ])y sifting * the 
nujuiretl amount ov(‘r tin* surface of tlu‘ well- 
s[jread-out <n'anulation, and mixiiiL^ the whole 
li^^htly i)y hand. 

lu^ric powtlertal, is the only pcTinis- 

sibK: lubricant for tabhas intended for makint^ 
cl<\'ir solutior.s (r\ Iiffervesc«mt 'Tablets ; 
Alum Cojup.). b'iv(! pi.-r ct.mt. of the' weight 
of llie granulation is usually requir<‘d, and 
sometimes more'. Allowanc<* must, of course, 
be mad' for the* amount used. Wlien P>oric 
Acid is a mc’dicament (c. Vkit^inal Astrin- 
i^ent, beuta)rrh<ea), the proper amount for 
lubrication should l)e omitted from the i^ran il- 
lation, and sub'-cqucntly added as the 
lubricant. 


' Throuj^h atxvut a Dumljf'r 40 sieve. 



CHAPTER VI 

COMrKKSSlNC, 

The comprcssin^^-machines of the market 
opt.Tatc on similar principles, and cliiler from 
each other chi(dly in details. 1 land-machines 
are in some cas(‘.s identical with the corre- 
sponding^ powcm-machines exce})t that a 
handle on the tly -wheel rejdaces a pair of 
pulleys and their support. ( )ther hand- 
machines are built on th(i same L^umeral plan 
as th()S(i for power, but are made lii^hter 
throuo-hout. Hand inachimis are materially 
less expimsive than j)ower-machines, but the 
choice between them obviously must lie with 
the pur(:has(T. 

Whil(‘ in the arraui^ement of driving 
mechanism the various machines dilter, they 
all possess the following more or less similar 
parts: a ho[)per^or funnel, into which the 
granulation is |)ut : a feeding-shoe that auto- 
matically fills the die, and pushes aside the 
finished tablets ; a device lor holding the die 
in position ; a lower plunger, for. holding and 

operating the lower punch, provided with an 
04 
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for rcgulatin^^ the weight of tho 
tal)l(!ts :S^in(l an ii|)|)er plunger, for hoKling 
aiul operating the uppcT punch, provided 
with an adjustment for regulating the 
liardness of the tablets. 

riit? luachiries now on the market ar(‘ the 
outcome of long e.\|>erim(‘nting to overcoiiK! 
st'rioie-. defects of the earlier on<‘s. l\niickle- 
joints <ind gears have mostly been replaced 
b)' eo ( iitric cams, and revolving, by sta* 
tifuiaj)' die-|)Iates. S[)rings of tlx* old(‘r 
maciiines lia\’e giv(‘n wsiy to mechanisms of 
positi\<‘ actifin, and various other adxancc's 
have been nvide, all with a view to simplicity 



M... No, 1- 

Hand J*inichcs arnl Die 

of construction, c'ase* and precision of opera- 
tion. minimum wear, ma.vmum strength and 
durability, rapidity of action, and |)i*rf(a:tion 
of product. 

dhe simplest form of compressing apptJ^ 
ratus is iyustrated in i'dgure No. 17. It 
is useful in prescription work for making^ 
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•a very limited number of tablets. ^ t is 
operated by inserting the lower pvnch into 
the die, placing in the latter a weighed quan- 



Fig. No. iK 


■' No, J5” Machine, Whilall, Tatum Co. 

tity of the granulation, inserting the upper 
punch, and striking the latter a quick, sharp, 
blow with a mallet. 

r Next in simplicity is the “No. 25” Ma- 
chine, sold by Whitall, Tatum Co. (See 
Tigure No. 18, ) 
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Eureka” Hand Machine (F. 
sA^ichine Co.) is a good type of 
entirely automatic compressing-machine, and 
is reasonable in prict^ It is adapted to the 
needs of the retail pharmacist for makir^ a 
general line of tablets in small quantities. 
(See Figure No. 19.) 

1 he Miilford I abh'.t Machint* (biguia^ 
No. 20) is furnished for hand or for power, 
and in either case is adapted to th(! manufac- 
ture of all sizes and kinds of comj>resst:d 
tablets in general use. 

1 he Stokes 1 ablet Machine, for pow(T 
flMdijrc No. 21), is ont^ ol th(! ne\v(‘r ma- 

< s of the market and gives good n*sults. 

^ uef points of excellences are its direct 

< 1 and simplicity of adjustments. 

iltiple Punch Machines have beem j^ro- 
t 1 from time to time, but only recently 
1 they been madcs to gives satisfaction. 

idjustment and alignment e)f more than 
t et of punches and die on a machine' lias 

^ a difficult problem to solve. I hey are 

^ reat service as time-savers to manu- 

f ers producing large quantities of single^ 

f lias qf tablets, and in such cases the 

^ multiple machines will compress fronl 
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•150 to 400 tablets per minute, dep^^Jing^ 
upon the size of tablet. (See Fij;!-. No. ^2.)^ 

SKIT I N G UP TAB I .E'l'- M AC 1 1 1 X ES . 

A machine should be placed so that the 
operator may have ready access to its four 
sides. If other than a light hand-machine, it 
should be fastened, perfectly level, through 
the floor, to the joists, by means of heavy 
lag-screws or bolts. The shaft to which it is 
belted should be at least six feet, preferably 
about eight, from the main shaft of the ma- 
chine. As different makes of machines are 
intended to run at different speeds, and 
possess different speed-limits, the latter 
should be ascertained (from the maker or by 
trial) before belting the machine. T'he best 
results are obtained by operating the 
machine at about three-fourths the speed- 
limit. Thus a machine whose speed-limit is 
120 tablets per minute should be belted to 
run about 90 to j.oo. This will not only 
insure a better product, but greatly prolong 
the life of a machine otherwise rightly used. 
The size of the pulley to which the machine 
is to be belted is readily calculated from the 
‘diameter of the machine-pulleys, the required 
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nuwiber of revolutions per minute, and th(^ 
number of revolutions of the shaft per 
minute. 

As explicit directyjns for operatini^ ma- 
chines are supplieyf by the mako'rs, tjiey 
\v(^iild be superll^oiis here. A few points, 
howe ver, which | are freejuent sources of 
annoyance, will li* oiven : 

1 he top of th(]|di<‘ must b(‘ exactly llush 
all around with tlu* tabh* of the machiru'. 

I'he lowc^r j)unch must re*st snugly u[)on 
th(‘ bottom of its sockc^t. and the fac(! of the 
punch must be (exactly llush with th(* top of 
th<‘ die, wh(‘n the punch is at its hii^lK^st 
point. If too hij^di, it will injure th(* feedin^^- 
shoe. If too low. th(^ tablets will Ix^ nicked 
or Ijroken when ejected. 

In idjustiri)^ the weii^dit of a tal)l(!t, thi^ 
lower punch should be at or nexar its lowest 
point, 

W hen lockinij^ th(‘ iip[)er jiuncli in place, it 
should project a short distance into the die, 
in order to insure perfect alii^nment and thus 
pr(;vc'nt injury t(^ j>unch or die. 

All bearini^s of the machine should be kej/^^ 
well oiled.# bhe heavier parts are best lubri-’^ 
cated with high-grade cylinder oil, or a mixt- 
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^ire of equal parts of vaseline and light 
petroleum oil ; for the lighter parts, sperm 
oil or light petroleum ^ oil are satisfactory. 
Excess of oil should be Avoided : it is apt to 
^pptter the tablets as tho)4^fj;ave the machine. 

All parts of the macliiiw should be kept 
scrupulously clean. Parti in whicli dirt 
accumulates, whicli can be -readily removed, 
should occasionally be tak.ai out and thor- 
oughly cleaned. Live steam is vc^ry effective 
for this purpose ; benzine or alcohol usually 
answers. 

When a machine is located in a room in 
which mixing, granulating, or other dusty 
processes are conducted, it should be cov- 
ered, when not in iis(‘, with some protective 
material such as Canton flannel or rubber 
cloth. 

ri XCIIES AND Dli:s. 

Wlu!n not in use, punches and dies should 
be completely smeared over with vaseline 
(light oil will not finswer) and wrapped in 
paper, as a protection from rust. In this 
condition they are conveniently kept in a 
^mall cabinet with marked divisions (indicat- 
ing their size), such as a proprietary-pill 
cabinet, or similar suitable container. A soft 
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cldth will sufficiently remove the grease whej^ 
required for use. SGiTie manufacturers keep 
punches and dies im7nerscd in kerosene or 
light petroleum oilAwhich accomplishes the 
desired result. Ry/t may be removed from 
punches or dies/mid also the surfaces may 
be well polished, fey means of fine emery cloth 
or finely powcfered emery (emery flour) 
moistened with yl. 

In putting tlie die and punches into a 
machine, first put in the lower punch, next the 
die, and lastly the upper puncli. In remov- 
ing, take out the upper punch first ; the 
lower punch and die will usually come out 
together, and in the absence of the upper 
punch, the latter will be saved many injuries 
which would be otherwise caused by tlie 
sudden exit of the. lower punch and die. 

Occasional annoyance is given by the 
punches entering the sockets of the plungers 
with great difficulty. It is usually caused by 
a dirty condition of the «¥:)cket, though some- 
times by a too snugly fitting punch. In the 
former case cleaning the socket is the rem- 
edy ; in the latter both punches should be 
well vasolined, inserted as far as possible 
into their respective sockets, and a piece of 
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jhick leather or several thicknesses of cak cl- 
board laid on the facej^of the lower punch ; 
the fly-wheel is then slovrfy revolved until the 
punches are forced into position. If difficulty 
is encountered in remov\ji^i( the punches that 
have been well oiled befot" insertion, they 
may generally be removed )y wra})pi ng the 
projecting ends with moderitely fine tanery- 
cloth, and applying pincei s or gas-pliers ; 
care must be taken to avoid contact with the 
face-edges. In case a lower punch sticks 
hard in the die after removal from the 
machine, immersion in hot water or steam, 
long enough to expand the die, will allow the 
easy exit of the punch. 

No instrument of metal should be used to 
clean the faces of punches or dies. A soft 
cloth, moistened, will accomplish the result 
without injury. 

Dies are unfit for use, until rebor(ul to a 
larger size, when they become Sf) worn as to 
show a depression at the point where tablets 
are formed. Tablets compressed in dies so 
worn have, on the instant of compression, a 
larger diameter than the exit of the die 
through which they subsequently pass. This 
is a frequent cause of “capping,” the term 
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a|)}>lif (l to the splittino- off of the upper face* 
(jfa table‘t. Some macliines are constructed 
f(jr tlu^ use of reversildtr dit's ; i. c. dies which 
are exactly aliki‘ top a id bottom. WIkmi such 
a (lie becomt's worn at mie end. its reversal 
will rem<‘(]\’ th(‘ t r-ppiiii:;;, if caiis(‘d b)' w<'ar. 

l/p{)er j)unch :s which ha\'<‘ become 
rounded on lh(‘ e Jilt's produc<* ridees U[)on 
till' upper edi^^es of the tablets, and some- 
time> occasion capin’iiLj. Such punches are 
unfit for use until relaced. 

Lower ]>unches are not apt to be injured 
e.\c<‘pt b}' eress car<‘l<-ssn(!ss. The most 
lre(|ueiU iniury L;iven them by beL,dnners is 
caiiS( (1 ])\' allowiuL^' tin* uj)[)er and lower 
j)unclu‘s to jamb topo*ther. 

d'lu' repair of j>unches and dies nec(‘ssitates 
the i;s(! of a oood machine lathe and a lle.x- 
ibh* shaft to which small emery-wheels are 
attached. It requires specially trained ma- 
cliinist’s w'ork, sucli as is not usually 
ol)tainabh‘ in ordinary m;kchine-sliops. It is 
advisable, theref(^re, except for lar^t* ('stab- 
lishments, to have such repaiririL; done by 
those thoroughly erjuipped for and experi- 
enced in tlic w ork ; preferably the makers of 
the tablet-machines. 



74 


TABLET MANUFACTURE 


Punches, and dies to fit, may be had in 
almost any desired shape: Designs or letters 
may be sunk upon the punch-faces, but occa- 
sion more or less trouble by picking. Flat- 
faced punches arc in common use for com- 
pressing triturate tablets in imitation of the 
moulded variety, though, oj" course, none but 
the veriest tyro is dccc‘ived thereby. Con- 
cave faces are the usual form. I 'or tablets 
which arc to be subsequently coated, they 
should be ground extra concave. 

rilOlCE OF SIZF OF VUNCllFS AND DIFS 

Punches and dies are usually made in 
sizes beginning with a diameter of i-8 inch 
and increasing l)y 1-32 inch up to 3-4 inch. 
F'or ordinary work, however, the lollowing 
sizes are sufficient: — 7-32, 1-4, 5-16, 11-32, 
13-32, 7-16, 1-2, 9-16, and 5-8 inch. 

With very few exceptions^ these sizes will 
answ^er for a complete line of compressed tritu- 
rates, tablets, and lozenges, as listed by manu- 
facturers. Pharmacists desiring simply to com- 
press certain tablets most trcquently called 
for, and to confine themselves for the time 


^ The chief exceptions are Potassium Iodide, I grain, and Potas 
siuni Pennangaualc, I grain, which require a 3-1 6 or 5-32 inch die 
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beini^ to the three sets of punclies and diej-^ 
usually supplied with hand machines, will 
find tlu* 7-32, 5-16. and :-S incli the most 
ser\ict?able assortment, d'lu* lU'cessities of 
the case will, of coll^s(^ iiuli(\ate other sizes, 
as occasion arises, d'hc* si/e of die to be 
se](‘ctc:(l ior a certain taldet is dependent upon 
( I ) the weiL;ht of the tablet, (2) the sjx^cific 
L^ravity of the mixture, (31 thc^ use for which 
tlu! tabl(*t is inttrnded, and (,[) custom. 

I ablets intended lor solution in wat<‘r or 
on the toni4'ue should be made* thinner (and 
consc'cjiientl)' in a lart^cu* die*) than those*, 
intended ti* Ix! swalloweel entire. The saincr 
applies to tal)lets which are to ho coatc^d. 
d'he s’uajx* i^emerally adopted as a standard 
for tal)l(Hs intended for solution or coating’ is 
that .)f Potassium CliloraU , 5 grain, com- 
j)ressed hard in an i 1-32 iin h diet, d hci size 
of die to be uscxl for other tablets (for solution 
or coating) is dcgxmdeiu ujjon the wcs'ght and 
specific gra\ ity. It shoiiltl not be infcu'red by 
this that it is necessary to know exactly or to 
determine the sp<‘cific gravity of tablet granu- 
laticjns. I he statement is one of the principle 
which govefrns the* choice. Thus, it is evident 
that five grains of granularammoniurn chloride 
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Ji'equire a larger die to form a tablet of the same 
shape and hardness than five grains of potas- 
sium iodide. The former is the much lighter 
salt (lower specific gravity). A few trials, or 
an examination of reliable tablets of the 
market, will readily indicate the size required, 
should the beginner find himself at a loss. 

riie rank and file of tablets are com- 
pr(‘ssed somewhat thicker in proportion to 
the diameter than tablets for solution or coat- 
ing. A good example of the pro[)er shape 
is seen in most i grain triturate tabh^ts 
compressed in a 7-32 inch die, or “Diuretic” 
tablets in an 11-32 inch die. I'hese pro- 
portions are best adhered to as closely as pos- 
sible for the sake of uniformity in apjjearance. 

d'wo conspicuous exceptions to this shape 
are customary. Soda Mint and Migraine 
No. i tablets are usually, thoiigli not always, 
compressed in a 5-16 inch die, and are thus 
decidedly thicker than most otlier tablets of 
the same diameter. ' 

KK(;ULATION OF WEIGHT 
For this purpose an ordinary prescription 
balance is sufficiently accurate. * In adjust- 
ing the weight of small tablets, such as tritu- 
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rate's, etc., a sufficient number to weiL^h at 
least ten e;rains should be placard in the scale 
pan. thus, it a single! tablet is to weigh i 
grains, e.ight tabh'ts should be* used to regulate 
the. weight, or, better' sixteen table^ts, we igh- 
ing Lwent)' grains. I'he* larg(*r the* weight, the 
sinalle-j the ern)r, or variation from the exact 
we ight. As the machine runs, the we ight 
should be* teste*d, from time! te’i time*, in orde‘r 
t() guard against change* in weiglit of tablets. 

V'ariation in weight may be caus(*d l)y 

1. Macliine! adjustm<*nls be*ce)ming loos 
eiKid ( )!' iinlock<*d. 

2. \Vb!aring oi the* machine cams (only 
after misuse! or long use*), which is j)ro\ ideel 
for in some* make!s by spe^cial adjustments. 

3. Too high spe!e‘d e)f machine*. 

4 Imp(!rfect feeding, due* to faulty granu 
lation : (^?) insufficiently dry ; (/>) too soft 

granules ; (e) too fine granule!s ; {(/) toe.> coarse 
granules ; (e) too much peiwder. 

5. Presence of foreign*mat<!rial in feeding 
tube or shoe, such as a fragment ed paj>er, 
wood, etc.^ 

’ It sometimes h.ippens that in reversing the fly wheel of a ma^ 
chine, a r.'iblcl i> acciiKn tally forced up into ilic fee ding-. shoe, un- 
noticed. Tins, of cf>ursc, occasiems iinjierfett feeding. 
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RK(;ULATI()N OF FRESSURE 

'rablots which arc intended to be dissolved 
upon the tonLfiie should be compressed hard, 
in order that the I’ocal effect may be 
prolonL;^(‘d. 

All other tablets should be comprt^ssed 
just hard enouoh to withstand abrasion 
when subjcxt(Rl to the ordinary handlini^^ in 
siftin^^, l)ottrmo', and dis[)ensinL;'. W'ith {prac- 
tice, the correct hardness of a tablet can be 
jud<j^(Hl by crackiri!^ it between tlu^ thumb and 
the first two fini^ers. \Vh(m of the rii^du 
hardiK'ss, a tabU't will crack readily into two 
parts, ne.ith(a* part crumbliu!^. 

CAl'l'lNC 

This tt'rm is applied to the sjilittiuit^ off of 
the ii{)[)er face t)f a tablet. It is sometimes 
a source of threat annoyanc(\ especially in 
acetanilid and simikir tablets. It occasionally 
happens that labh‘ts which appear to be 
perfect as they leave the machine become 
capped after bottling. I'o guard against this, 
shake about a dozen tablets together vigor- 
ously in the hollow of both hands, If, after 
ten or fifteen seconds of this treatment, no 
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capped tablets are found, they may be con-* 
sidered safe from c^ppinir. 

Capping may be caused by one or more of 
the following : 

1. Iin])erfect upper punch. This is rarcdy 
a cause in itself. If other conditions are 
riglit, a worn upj)er punch scddom or never 
occasions capping. Wduai ihc. granulation is 
not far from right and the machine and its 
j)arls are in good running onler, and capping 
occurs, the use of a iKnvIy polished u|)[K*r 
punch will sometinu!S pro\ t‘ a remedy. 

2. Imperfect or worn dicu d'his is a com- 
mon cause. Reversal or renewal of the die 
is the obvious remedy. 

3. Imperfect alignment of punches or die. 

1 his is usually caused by neglect of proper 
precaution in putting in and locking into the 
machine. In such cases th(! uj)per punch 
sliould be unlocked, the (ly-wheel turned until 
the face of the |)unch projects into the die and 
locked while in that position. The upper 
edge of the die must, of course, be tsxactly 
flush around with the machine tabhx 

4. Too much pressure. By reducing the 
pressure ve^^ slightly, capping may frequent- 
ly be overcome. Care must be taken that 
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'the pressure is not reduced too much, and a 
tablet too soft to witl|stand handlin^^ be 
produced. 

5. Damp granulation. While not often a 
cause of capping, it sometimes happens that 
a granulation which has bet^n insufficiently 
drital, or exposed to damj) air, will give rise 
to capping. The remedy is obvious. 

6. I'oo much line powder in granulation. 
This condition may result from forcing a 
very hard, dry granulation through its sieve, 
or from the sifting of too soft a granulation. 
Ca[)ping und('r these circumstances may 
frecpuMilly be renu'died by gently sifting out 
such powd(‘r as will (easily j)ass through a 
numl)er 50 sieve, and compnessing tlie re- 
maining granulation. Fhe fine j)owder may 
be regranulat(‘d by itself or added to the 
powdtT for granulation of a subsecjuent lot. 
This powder will of course contain practically 
all of any talcum added for lubrication, and 
allowance, should be made therefor. 

7. Too soft granulation. Occasionally a 
soft granulation, which retains its compara- 
tive freedom from fine powder until fed into 
the die, will cap ; because, as the, punch com- 
prcss(.‘s it, powder is thereby formed, and the 
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same conditions then exist as if excess of# 
powder were present before the i^^ran illation 
entered the die. The only remedy in such a 
case is proper rcgranulation, usually with 
more moistening or adhesive agent. 

S. Wrongly proportioned excipients. The 
last two numtioned causes of capping (6 and 
7) may frc^cjiiently be- referred to wrongly pro- 
portioned excij)ients, or (‘ven to too little or 
too much moistening ag(*nt. A granulation 
of moderate hardness, with but a small pro- 
portion (not over fifteen j)er cent.) of fine 
powder, rar(‘ly caps. Other means failing to 
remedy capping, recourse to regranulation 
must he Itad. with a view to so changing the 
proportifms of excipi(!nts as to form a granule 
of the proptT degreti of hardn(‘ss. ll is im- 
possihh' to lay down any general rule for 
such a rc’granulation. In many cases, liow- 
ever, a soft granulation may be remedied by 
first reducing- to a number fifty or finer 
})Owder and granulating wjth syru|> (diluted) 
or other indicateal adhesive, car(‘ being taken 
to preserve the proper pr(>|K)rtions of starch 
or other excipients which the particular case 
requires. X^o hard granulation, again, may 
often be remedied by powdering and granu- 



82 


TABl.ET MANUFACTURE 


lating with just enough water to slightly 
dampen it. If water has too great a solvent 
action, alcohol or other liquid having a less 
solvent action on the material should be 
used. 

An effective remedy for capping in tablets 
of acetanilid and similar substances is the 
spraying of i\\v, granulation with a one per 
cent, solution of glyctuan in diluted alcohol. 
About six ounces is required for ten pounds 
of granulation. Comj)ress immediately and 
dry out the finished tablets at low tempera- 
ture. 


iuckinm; 

This term refers to the adherence of a 
granulation to the face of a punch. Refer- 
ence was made to it in the chapter on 
Lubricating. I.ubrication, however, except 
in excess, will not always overcome picking. 
In such cases other causes than the inherent 
tendency of a gramdation to pick are to be 
found. Picking may usually be referred to 
one of the following causes : 

1. ,pamp granulation. Should be care- 
fully dried, and. if found necessary, lubri- 
cated a second time. 
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2. Excess of powder, especially of a # 
non-liibricatinor nature, such as (|uinine sul- 
phate, milk sug-ar, or bismuth salts. Sifting- 
out the excess of powder (number fifty 
sieve) or regranulation with pr()j)('r pre- 
cautions (see under “ Ca}>ping." 8) are 
remedies. 

3. lOo soft granulation. Sv.v. under 

•‘Cappino-,’' 7. 

4. Scratched face of pundi. A new or 
repaired puncli is th(! obvious remedy. 

5. Damp ftce of punch. I'he punch 
should be carefully cleaneal with a damp cloth, 
dri(‘d, smeared with a little oil or vaseline, 
and tlu^ excess wi[>ed off. 

.STICK I Nc; 

I'his term refers to tht‘ adherenc<‘ of a 
granulation to the inner surface of a die, 
during compression. The causes arc similar 
to those which occasion picking. 

In the case of .some t^jblets (c. Effer- 
vescent Lithia) it is nt^cessary occasionally to 
stop the feeding into the die, place a few 
drops of oil in the latter, run the punches up 
and down •a few times, and wipe ofl the 
excess of oil. 



84 


TABLET MANUFACTURE 


DUST AND SIFTINGS 

Morei or less fine powder sifts throiij^rh 
under the feeding-shoe, onto the table of the 
machine. Also a variable amount of the 
same material is obtained by shaking the 
finished tablets on a coarse* sieve, before 
bottling.^ d'hisdust, if not discolored, should 
be preserved for subsequent usu in eitluT the 
same kind of tablets or other tablets or 
preparations reepiiring those* ingredients, 
'riuis, morphine dust may be collect(*d, dis- 
solved, and converted into solution of mor- 
phine ac(!tat(! of definite stremgth and 
utilized in Syrup White Tine Compound. 

^ The fine (lust mlhcrinj; t(i must compressed tahlets, which, if 
allo\V(*d to remain, gives mi nnsiglitly a|)p(Mrance to the ho'ded 
tablets, should he forcilily blown oil with a small pair of bellows, 
such as may usually be jmrehased of wholesale druggists. 
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(OLORINC; 

Artifk'IALLY colored tablets are reg-ularly 
prescribed for a variety of purposes, amouj^ 
which are the followini^ : 

To administer tablets of the same formula 
a patient has beim usint^^ without the latter’s 
knowledi^e. 

Vo render tablets more attractive, especially 
to children. 

To disguise re^^ular and j)rivate formulas. 

Fo enable patients and physicians to dis- 
tin^-iiish at a glance between two kinds of 
tablets otherwise similar in appearance. 

In the popular mind, vegetable colors (and 
carmin) are, as a rule, preferable to the arti- 
ficial and mineral, because of the prevalent 
idea that the latter are poisonous. While 
with respect to certain of th(‘se colors the 
idea is true, the use of anilin and min(*ral 
colors that are shown to have no untoward 
effect upon the human economy is open to 
no objection. But few vegetable colors are 
used for yiblets, the most serviceable being 

curcuma (turmeric), cudbear, caramel, and 

6b 
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charcoal (willow). Carmin has considerable 
application, and lampblack a limited one. 
Amon^j;- mineral colors, burnt umber and 
burnt si(uina play an important role in “choco- 
late’* coating, although sometimes a pre- 
cipitated iron hydroxid, or oxid, is used. 
For most colors, carefully selected anilin 
dyes produce the most satisfactory results. 
It is important, however, that only those! be 
em[)l()y(!d which are tlH*rap(“utically unobjec- 
tionable. 'I'he drawback to th(! use of some 
anilins is the presence of arsenic and oth(*r 
mineral poisons in appreciable quantity ; of 
others, their autidigc’stive properties. Anilin 
dyes have rcrce.-ivcal much attention at the 
hands of jdiysiologists because of their one- 
time rather indiscriminate use in lood-pro- 
ducts. y\s a result of this attention two 
extensiv(! lists o( these colors have Ixien pub- 
lished and adopted by the National Asso- 
ciation of CoiAectioiKTs of the I biited States. 
The first listcomprNes the colors pronounced 
permissible for use in food-products, and the 
second, those forbidden. A summary of the 
lists, reprinted, by permission, from Le^ffmann 
and Beam’s “ Select Methods^ in F'ood 
Analysis’* follows: 
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PERMITTED 

Ultramarine Blue. 

Ultramarine \ lolct. 

M an^a nese Brtnan . 

Chocolate Broivn and colors of a similar 
nature havti as th(‘ir basis natural or pre- 
eijiitated ferric oxid which in an impure 
condition may hav(‘ small (piantities of 
arsenic in its com[jositlon. It is possible 
with proper care to s(a:ur(* raw material 
entirely free from this objoctional)l<i (‘lement, 
and no ferric oxid containiiiL;- any traces 
of arsenic should be used in the prepara- 
tion of color. 

I Utra)}iarine G rcen. 

Cochineal Carmin. 

Carthamic Acid (from saffron). 

Red Wood. 

Artificial Alizarin and Purpnrin. 

Cherry and Beet Unices. 

Eosiji — Eosin A. ELo^in (i e.xtra, lA)sin 
G G E', Eosin J J J, b-osin J J J J extra, 1‘^osin 
extra, Eosin K S, Eosin D 1 1, ia)sin J J E. 

Erythrosin — Erythrosin 1), lu'ythrosin B, 
Pyrosin «rb Primrose Soluble, Eosin J, 
Dianthin B. 
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^ Rose Bejigale — Rose Bengale N, Rose 
Bengale A T, Rose Bengale G. 

Phlox in — Phloxin T A, Kosin Blue, Cyan- 
osin, Rosin lo B. 

J^onleaux and Ponceau reds resulting from 
the action of Naphtholsiilfonic acids on 
diazoxylenes. 

Ponceau 2 R — Ponceau G, Ponceau (/ R, 
Ponceau R, Brilliant Ponceau G, Ponceau J. 

Bordeaux /> — Imst R(;d B, P)ordeaux B 
L, Bordeaux (i, ik)rdeaux R extra, Cerasin, 
Rouge B. 

Ponceau (i G — Brilliant Ponceau G (j, 
Ponc(‘au J J. 

lutchsin S — Acid Magenta, Ruidn S, and 
P'uchsin. 

Archil Suhstiiutc — Naphthion r(Ml. 

Ora)tge I — Orange No. i, Xapluhol 
orange, «-Na|)lulH)l orange, d'ropeolin OOOi. 

Congo Red. 

Azorubin S — Azoruhin, Azonibin A, A/.o- 
acidruhin, Fast recL C, Cannoisin, Brilliant 
Carmoisin (A. 

Fast Red /)— Ibast red E B. Fast led N 
S, Amaranth. Azoacidriibin B B, Bordeaux 
D li, Bordeaux S, Xapluhol red,,S, Xaph> 
thol red O, Victoria ruby, Wool red (extra). 
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Fast Red - r^'ast red E, Fast red S, Acid 
Cannoisin S. 

]\))iiL'au ./ Cl /?— Crocein Orange, Bril- 
liant Oran^^e G. Orange G R X, Pyrotin 
( )range, (Grange E N L. 

Mclajiitrazotin. 

ybinattiK 

Sa [fro > 1 . 

SaJJiou'er. 

J'armcrie. 

iWaphthol ] V’/4>74;' X— Citron in A, Sulphur 
yellow S, A nil in yellow S, Anilin yellow, Sue- 
cinin, Saffron yellow, Solid yellow, Acid 
yellow S. 

Jh'illiani YclUm^ (Schoelkopf ). 

lujst YelUna — Fast y(!llow (F I'ast yellow 
(giaaniish), hast yellow S, Acid y(‘llow, New 
yellow F. 

Cast } c/low R. 

Acanu S. 

Ora/ioe — Orange G T, Orange R N, Bril- 
liant Orange O, Orange 

Sphiack Grecji. 

Chinese Green. 

Malachite Green — Malachite gn.-en B, 
Belzaldehyde green. New Victoria green, 
New green, Solid green cr)'stals, Solid 
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^Teen O, Diamond green, Diamond green 
B, Fast green, Bitter Almond-oil green. 

Dinitrosoresorsin — Solid green O, in 
paste, Dark green, Chlorin, Russia green, 
Alsace green, Last green. Resorcinol green. 
Indij^o. 

Litmus. 

Archil Blue. 

Gentian Blue 6 B — Spirit Blue. Spirit 
Blue L' C S, Opal Blue, Hessian Blue, Light 
IRue. 

Coupiers Blue — Fast Blu(i R and 13, Solid 
Blue R 1\ and B, Indigin I) L', Indulin (solu- 
ble in alcohol), Indoplu'nin extra, Blue C B 
(soluble in alcohol), Nigrosin (soluble in 
alcohol). 

In c^eneral such Idiie colors as are derived 
from 'Lriphenylrosanilin or from l)lj)heny- 
lamin. 

Paris Mold — Methyl violet B and B B, 
Methyl violet V 3 , Byoktanin, Malbery 
blue. 

Wool Black. 

Na phi hoi Black P. 

Azoblue. 

Mauvein — Rosalan, Violet paste. Chrome 
violet, Anilin violet, Anilin purple, Perkins 
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violet, Indisin, PluMiainin, Purpiirin, Tyralii%, 
Tyrian purple, Lyciin. 

Caramel. 

Licorice. 

C 7 /rysamin R. 

All colors containing;’ apprecial)l(‘ amounts 
of mercury, lead. coj)pc‘r, arsenic, antimony, 
tin, zinc, chromium, cadmium, and harlum. 

Poiceaii y R R — Ponc(‘au I> extra, hast 
Ponceau P), New R(h1 L. Stxirlet h. C, 
Imperial Scarlet, ( )ld Scarlet, liiebrich 
Scarlet. 

Crocein Scarlet y B — Ponceau 4 R P>. 

Cochcnille Red . 1 — Crocein Scarlet 4 B 
and (j, Ih'illiant Scarlet, P>rilliant Ponceau 
4 R, Ponceau 4 R, l\)nc(!au lirilliaiU 4 R, 
New Cocci n Scarl(*t. 

Crocei)L Scarlet j J> — Croc(‘in Scarlet 8 B, 
Ponceau 6 R B. 

Crocein Scarlet O Rxtva. 

Sa/'rajiifi — Safranin h, Safranin extra (», 
Safranin G extra, (} (i S S, Safranin 
GOO O, Safranin I’ extra, No. ( ), wSaf- 
ranin cone?., Safranin A G extra, Safranin 
A G T extra, Anilin pink. 
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' Gum Giitta, 

Picric Acid. 

Martins Yelhnv — Naphthylamin yellow, 
Jaune d’or, Manchester yellow, Naphthalene 
yellow, Naphthol yellow. 

Acme Yellozv — Chrysoin, Chryseolin yel- 
low r, Gold yellow, Resorcin yi^llow. Acid 
yellow R S, dVopeolin O, Jaune JI. 

Victoria Yelhno — Victoria Orant^e, Anilin 
Oranq-e, Dinitrocresol, Saffron vSiihstitiite, 
Golden yellow. 

Oraui^c II — Orange II, Orange P, Orange 
extra. Orange A, Orange G, Acid Orange, 
Gold ()rang(^ Mandarin (i Extra, /j-Naph- 
thol (Vange, rropeolin 0002, Mandarin, 
Chrysaurin. 

Metanil Yellow — Orange M N, IVopeolin 
G, \ ictoria \ ellow (O double cone.), Jaune 
Ci, Metanil Extra. 

Slid HU I — Carminnaphthe. 

Orange JV — Orange IV, Orange N, 
(Grange G S, New yellow, Acid yellow 1), 
Tropeolin O O, Past yellow, Diphenylorange, 
Diphenylamin Orange, Anilin yellow. 

Naphthol Green B. 

Methylene Blue B B G — Meth)iene Blue 
B B, in powder extra. Methylene Blue 
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D B B, extra, Methylene Blue B B (crystal- 
line), Kthylene Blue, Methylene Blue B B. 

Bis7)iarck Broiim — Bismarck brown (L 
Manchester l)rown, Phenylene brown, \'esu- 
vin, Anilin brown, Leather l)rown, Cinna- 
mon brown, Cant;lle, bai^lish brown, (joIcI 
brown. 

W'suvin B — MancliesttT brown L b'>, 
Manchester brown P S, Ihsmarck brown, 
Bismarck brown I . 

B^roi.ii G — Acid l)rown. 

Clirvsoiiiin — Chrysoidin Ci, Chr)'soidin R, 
Chrysoidin J, Chrysoidin Y. 

Tlu^ anilin colors of the above lists are 
ke|)t in stock under the names given, by 
most, if not all, of the large dye-hoiises of 
the c ountry, d^hese firms issmi catalogues 
which state the effcx:t of c(*rtain acids and 
alkalies upon the colors, d his information 
is usually given to incpiirers. As the colors 
are used by tablet-makers chiefly for tablets 
of special formulas, often outside the realm 
of medicine, it is impossible to indicate here 
thei particular color to use. i^.x[)eriment 
readily determines the dye siiitabh* for pro- 
ducing a certain color or shade with sub- 
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stances of similar chemical natures. Dyes 
of fanciful names are usually some of the 
above colors, renamed, and are of doubtful 
freedom from arsenic and are expensive. 

It is convenient to k(^ep on hand small 
quantiti(ts of saturated alcoholic solutions of 
the dyes frecjiumtly us(;d. As required, a 
definite amount of solution is mixed with the 
entire amount of moisteniuL;' ai^^ent to be 
used in granulating'. In fac't, any colorinj^- 
agent in liquid form slunild be mixed, when- 
ever possible, with the entire amount of 
moisteninL;-a;4(mt to be used, in order to 
insure even coloration. 

Natural colors are ior tin* most part best 
kej)t in solution or linctur(\ and formulas 
serviceable for this pur[)OS(‘ follow. 

( ARMIN' soil TloX 


('iinniii, No. 40 i o\inco 

water 2 dr.uns 


Water to make 16 ounces. 

Mix the carmin .with tht^ ammonia pre- 
viously mixed with about two ounces (^f the 
water, 'rriturate until smooth, (gradually 
add the balance of the water, shakintr occa- 
sionally until the carmin is <,practically 
dissolved, kilter. 
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This solution colors neutral or alkalii\p 
substances pink, but is unsuitecl for use with 
those possessing acid pro[)erties. 

( I’DIU: \R l'I\( 1 I KK 

Cudhfftr Kunccs 

AIi oIkjI lu make i6 oumos. 

This may be made e(|ually well l)y macau'a- 
tion or percolation. It colors alkalim^ and 
neutral sul)stances a j)urplish pink, ami acid 
substances [)ink. 'The [)urplish cast may be 
largely countca'acted b)' llu! addition of a small 
amount of carauK^l, though tin; l)rightness of 
the color is apt to be dimmed by the addition. 
CarmiiK! solution is usually to be preierrcal. 
y\lka}iet Root 71 iw taro. 
d'his is made e.xactly as Cudbear d incturc*, 
using a moderately finely ground drug. It 
colors alkaline sul)stances a good blue ; 
neutral, purplish [unk ; and acid, pink. 
CiircjiDia ( Jicrfucric) Ti future. 

Made with strong alcohpl in the proj)ortion 
given under Cudb(*ar d'incture, the jiroduct 
colors a bright, light yellow. 

Made with a menstruum of alcohol, two 
volumes, ;and water, one volume, a fair 
orange shade is produced. 
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CARAMEL SOLUTION 

Good (^aramtd I volume 

Water i volume 

Mix thon^UjL^hly, iisin^ heat, if necessary. 
Caramel is suital)le for ()roclucinrr lioht shades 
of brown, nifficulty in dryim; is (experienced 
wluen sufficient quantity is listed to produce a 
dark color. Recourse must be had, in such 
ca>es, to anilins. 

Black and Graywxv. Ixest produced by j)urc 
Lampblack, b'or black, no talcum or boric 
acid should be used in lubricatini^^ ; their use 
produces };ray. 

better results are obtained by coloring 
tablets light tints rather than dteep shades. 
\heg(etabl(e colors and anilins, whtm mixted 
with damp masses, colhect at the surface as 
tin* masses dry out. I'his phenomenon (due 
to capillary attraction) is well illustrated in a 
mtiulded tablet containing^ a vegetable color, 
such as is present in aio’ ^'acture. A broken 
tablet of this kind exhibits a nearly white 
center and deeply colored surface. 'Fhc same 
conditions exist in a single granule. When, 
therefore, a deep color is given to^a granula- 
tion, on becoming dry, the exterior of each 
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granule is much darker than the interio/. 
The granqles become more or less broken in 
sifting and compressing, resulting in tablets 
showing light and dark spots. If, on the 
other hand, the granulation be merely tlis- 
tinctly tinted, the diflercnce between the 
shades of color is scarcely noticeable, and 
tablets of even color result. 



CHAPTER VIII 

CONSTRUCTION OF FORMULAS 

'Fh IS important subject, the first ste[) in 
actual tabh‘t manufacture, is dependent for 
its correct treatment upon a ^^eneral knowl- 
edge of proc(^ss(^s (MUjiloyed, tlie ap[)lication 
of excipi('nts, and the ph)'sical and chemical 
properties of th(‘ ingrediimts of the taldets to 
be mad(‘. In the foregoing cliaplers the 
author has endeavored to make c\t‘ar the 
processes of manufacture, and the application 
of excipients. The properties of the ingre- 
dients are assumed to bt^ known, and are, at 
all events, of easy access to the tablet-maker 
in many books of refenmet*, such as the Dis- 
pensatories, Remington’s Practice of Phar- 
macy, Coblentz’ 1 landbook of Pharmacy, 
and others. 


SYSTEMC OF WEIGHT 

The system of weights to be used is of 
course optional. Arguments for and against 
the three systems — avoirdupois, apotheca- 
ries’, and metric — are legion. The author has 
98 
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used each for long- periods both on the sukUI 
and large, scale, and without hesitation en- 
dorses the avoirdupois for tablet-manufac- 
ture, for the following reasons : 

First, it is based on the grain as a unit of 
weight, which is as yet almost universally 
used in this country for the indication of 
doses. 'I'he use of the metric system iK^ces- 
sitates constant conversion from grains to 
grams. 

Second, substances entering into the 
composition of tablets are purchastid by 
avoirdupois weight, and hence th<i use of 
the same system simplifies figuring tablet 
costs. 

In using this system (which is us(!d 
throughout this book) it is most conveiiicmt 
to m.ike 7000 (or a multiple or traction of 
7000) tablets at one time. As the avoir- 
dupois pound contains 7000 grains it follows 
that if 7000 tablets of — say — Calomel, om* 
grain, arc made, one ppund ot calomel is 
required ; if yooo one-fourth grain, then one- 
fourth pound ; five grain, five pounds ; etc. 
In other words, whatever number ol grains 
enter into® one tablet, the same number of 
pounds enter into 7000 tablets. In this lies 
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tlje extreme simplicity and partial safeguard 
from error. 

In writing working-formulas, it is custom- 
ary to place before each medicament, the 
number of grains required for one tablet, and 
after the medicament, in the same line, the 
quantity required for the lot, thus : 


Grains For yooo 

3 Acetanilid 3 11 ). 

2 Quinine Sulphate 2 lb. 

CcKieine Sulphate 2 oz. 


As compressed triturate tablets consist 
essentially of a small quantity of medica- 
ment diluted to a definite quantity with 
a base, while compressed tablets proper 
consist of a larger cpiantity of medica- 
ment, diluted as little as is necessary to 
yield a tablet which will be readily solu- 
ble, or will freely disintegrate, it is conven- 
ient to consider them, in formulating as 
separate classes. 

COMPRESSED VrITURATE TABLETS 

These are usually compressed in a 7-32 
inch die, in which die i grains form a tablet 
of proper shape, and this size is here assumed 
as a standard. While a 3-16 inch die is used 
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for triturates by some manufacturers, it is t»o 
small to be used upon machines intended to 
compress large tablets as well. Small, fast- 
running machines, usually multiple, are used 
for these small-sized triturates, which a|)pear 
to offer few advantages over the 7-32 inch 
size. 

It was stated (p. 39) that equal parts of 
cane- and milk-sugar formed an excellent 
base. Without mc^dicament, then, the for- 
mula for 7000 triturate tablets is 


(a) Cane-sugar lo oz. 

Milk-sugar lo oz. 


IK lb. 

Moistening agent, water (about 2 ounces). 

Die, 7-32 inch. Weight, I K Kf'ains. 

With this formula as a starting-point, a 
general formula is 


X grains Medicament * lb. 

Cane-sugar 

Milk-sugar 

Of each enough to make pounds. 


Die, 7-32 incli. Weight, grains. 

In formulating triturate tablets, the solu- 
bility of the medicament must be considered, 
as well as the proportion in which it enters 
into the tablets. Cane-sugar is soluble in 
about one half its weight of water at ordinary 
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t^iiperatiire, while milk-sugar is soluble in 
about five times its weight, an ayerage of 
times their weight. The medicament 
entering into the tablets should displace an 
equal weight of the cane- or milk-sugar or of 
a mixture having as nearly as possible the 
solubility of the medicament. The object is 
to produce a granulation having about the 
solubility of equal parts cane- and milk- 
sugar. As illustrations, Citrated Caffeine, 
grain, and Caloirn ^1, grain, server well. 
'rh(‘ citrated caffeine has about the same 
solubility as cane-sugar ; hence in the for- 
mula (a) al)ove, ilut <Lmoimt of medicament 
r(!quired replaces that amount of cane- 


sugar : 

*4 ('itratcil (.'iilVcitK* 4 oz. 

Cam'-sujrur 6 oz. 

Milk-suj^iir lo oz. 


1 % 1 '^- 

In ihii case of the calomel, w^e have an 
in.soluble salt, and Jience should replace the 
less soluble milk-sugar : 


Calomel 2 oz. 

Cane sa<;.ar lo oz. 

Milk-sugar 8 oz. 


l^\h. 



CONSTRUCTION OF FORMULAS lOS 


Triturate tablets of (rreater weight than 

o o # 

1 grain.i are often required, because; of (a) 
the high specific gravity of one or more 
ingredients, or because of (1)) the custom of 
compressing certain tormulas in a "-^^2 inch 
die, which from th(*ir weight would ordinarily 
be mad(‘ in a larger die*. 

Illustrative; of the form(;r (a) art' triturate 
tablets of calomel, mercuric iodide, nu-rcurous 
iodide, reduc(;d iron and its comliinations, 
etc., in strengths e;xceeding ' , grain. F>y 
reason of their small voluim*, it is necessary 
to increase tlie ([uantity of base used with 
these substanc(;s in ord(*r to j)roduce tablets 
of the usual thickiK'ss. ( )iu‘-(}uarter grain 
of any of the chemicals named above; 
should l.)e diluted to weigh i grains; '/> 
grain to grains ; and one grain to two 
grains. 'Thus the formula lor Mti'curons 
Jodidc, orai}i, is 


Yi Mercviroiis S f>z. 

Ciine-su^ar ^ 140/.. 

Milk-sugar 


x H lb. 

Die, 7-32 inch ; weight, 13 ^ grains. 

As illustrations of “bulky" formulas (1)), 
Citrated Caffeine, i gr. ; Calomel, I])ecac, and 
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S^da ; Heart Stimulant, No. i ; and Pepsin, 

I gr., are good examples. While a few of 
this class of tablets can be compressed into 
the usual size and shape, it is at the expense 
of solubility or disintegration ; but as the 
7-32 inch die is the customary size for those 
tablets whose combined medicinal ingredients 
do not exceed one grain, a heavier and 
thicker tablet containing proper excipients 
should be made. 

Cit rated Caffeine, / grain. (Very soluble 
medicament.) 

I Citrated C’afTeine I lb. 

Milk sugar 8 oz. 

lb. 

Die, 7-32 inch ; weight, grains. 


Calomel, Ipecac, and Soda. (Bulky, and 
medicaments weigh more than one grain. 
Customary triturate.) 


1-5 Calomel I400 gr. 

I -10 Ipecac, po "joo gr. 

I Sodium Hicarb I lb. 

Cane-sugar 3>5f>gr. 


Die, 7-32 inch; weight, grains. 


Heart Stimidant No. /. (Requiring con- 
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siderable excipient to evenly distribute tbe 
extracts derived from the tinctures.) 

*1^ Tinct. Belladonna, U. S. P., 1890, 


1-27 FL Ext 260 min. 

2 Tinct. Digitalis, U. S. P., 1890, 

y\o FL Ext 2100 min. 

2 Tinct. Strophanlhus, U. S. P., 1890, 30 tl. oz.’ 

I- 100 Nitroglycerin i-iogr. lo'/c solutum 700 gr. 

Starch 5 

Cane sugar 6 07. 

Milk-sugar * CU 

ii>- 

Die, 7-32 inch ; weight, 1 '2 grains. 


In this case the proper quantiti(\s of fluid 
extracts (or even solid (extracts) may be used 
in place of the tinctures, provided, of courst!, 
it is known that they fully represent their 
respective drugs. The alcohol is distilled or 
evaporated from th(! first three ingredicaits 
and the concentrated tincture further care- 
fully evaporated to a soft extract. \\ hile 
still warm, the excipitmts are thoroughly 
mixed in and the mass forced through a num- 
ber 16 sieve. The grai^ilation btang thf)r- 
oughly dried, and sifted, the solution (t(.‘n per 
cent.) of nitroglycerin is poured f)n, mixed in 
lightly but thoroughly, and the whoh‘ dried 

*Or, Tinct. Strophanlhus, U. S. F., Eighth Revision, 15 fl. or. 
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again, wJicn it is ready for lubrication and 
compression. 

d'lie determination of the quantities and 
kinds of excipients in this formula is made as 
follows ; 

Ih^lladonna leaf and digitalis yield about 
twenty-live per cent, of their weight in solid 
extract. I h(‘ir fluid (extracts, representing 
volume for weight of drug, yield the same. 

I hen the combined volumes, 2360 minims 
yi(dd about ^go grains of extract. 

1 hirty fluid ounces of 1 inct. Strophanthus 
represent about 1*2 ounces of drug, yield- 
ing about ten j)er cent., or 70 grains of 
solid extract, making a total of 660 grains. 
Solid extracts (p. 48) lose about twcaity-iive 
per cent, of their weight in drying out, the 
660 grains thus yielding about 495 grains 
dry extract. Adding to this 70 grains of 
nitroglycerin (from the 700 grains of ten per 
cent, solution) gives a total of 565 grains of 
dry medicinal constituents 

In order to absorb these extracts, in a 
moist state, so that tlie finished tablets will 
have an even color, it is necessary to make 
the weight at least grains et^ch, or 
pounds for 7000, 'I'hat a tablet may disinte- 
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grate readily it requires from fifteen per cenjt. 
to twenty per cent, of its total weight of starch 
([). 41). Live ounces is a convenient quan- 
tity. Six ounces of cane-sugar is ample for 
adhesive purposes, and the sum of the 
weights of all these ingredients subtracted 
from ]30unds leaves i 1 3^^ ounces to be 
added. Milk-sugar is indicattxl in the 
double capacity of absorbent and base. 


Pepsin, / i^rain 

I IVjX'.in, insoluble, powd i lb. 

Stareli 5 o/. 

Milk-sugar 3 oz. 


”>• 

Moistening agent, diluted alcohol. 

Die, 7-J2 inch ; weight, 1 grains. 

Insoluble pepsin is preferred for tablet use, 
because it is less hygroscopic and more 
readily manipulated than the solubi<! varit^ty. 
No cane-sugar should be us(xl with ptqesin 
because of its tendency to increase difficulty 
in drying out. 

COMPRESSKD TABLETS PROPER. 

The construction of formulas for com- 
pressed tablets proper is perhaps Itest 
shown byfin examination of typical formulas 
of various classes. 
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• I. Acetanilid, Aromatic. (Type of tablets 
containing- insoluble chemical requiring dis- 
integrating powder, colored and flavored.) 


5 Act‘t:uiili(l 5 lb. 

I -20 ( )il Wiiitcrfjrcoii. 350 min. 

l''.ry(lin»sin 1) 5® CT- 

Starch i lb. 3 oz. 

Milk suj^ar 2 uz. 

(/ramilalc with 8 ounces 1 Acacia ... 202. 

Acacia starch-pastc, / Starch ... i 02. 

'I'otal weif'ht b lb. 

Die, inch ; weight, 6 grains. 


I'ollowing th(^ principles laid down for tlie 
treatmcait of insoluble mtHlicanuaUs (p. 46), 
the lirst ta'quireinent is starch for disintegra- 
tion. 'Twenty pea* cent, of the. total weight 
of the granulation is the pro}>er amount, and 
by taking twenty -five [)(m* cent, of the weight 
of the nualicament. 1 pounds, a close 
approximation is obtained. From this, a 
6^2 g^‘dn tablet may be figured upon, or 
pounds for 7000 tablets. Starch is well 
introducetl in all th^'ce ways in this tablet (p. 
41): as powder, mixed with the acetanilid and 
other excipients; as paste, in conjunction with 
acacia ; and as powder added to the granula- 
tion. The 1 pounds is divided ^s follows ; 
eight ounces of acacia-starch-paste (p. 43) 



CONSTRUCTION OF FORMUT.AS 109 


contains i ounces starch; from three to 
five per cent, of the total weia-ht, or. for con- 
venience here, 2;/^ ounces, may he adthid in 
powder to the finished <rranulation ; and 
there remains just one pound to be mixed 
and granulated. Ihvo p(a' cent, of acacia in 
solution is ample for adlu-sion ; (Mglit ounc(‘s 
of acacia-starch-paste contains two ounctrs 
acacia, a sufficient quantity, d'his, how- 
ever, will not moisten the [)owd(M‘s enough 
for granulation and must b(‘ sup])lemented 
with water. In the latter, the color is dis 
solved and the solution mixed with the 
paste. 'The total weight of ingredients so 
far taken is 6 pounds 6 ounces, two ounces 
l(‘ss than the recpiired weight of f {lounds, 
which weight is used for convenicMU'e in ad- 
justing the finished tablets to tlui nearc'st 
quarter-grain, or 6^.^ grains. .Milk .Sugar 
is best used in this case because, (‘v<m in 
small proportion here required, it tends to 
prevent capping. 

The mixing of such a formula as this is 
best accomplished, on the small scal(.‘, by 
strong trituration with mortar and pestle ; on 
the large s^ale, In a spiral mixer (p. 26}, until 
the color is uniformly distributed. Forced 
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through a luimber 12 to 16 sieve, dried, and 
sifted again through a sieve of. the same 
mesh, the granulation is ready for the addi- 
tion of llavoring oil (p. 51), powdered starch 
(withheld for this purpose), and any neces- 
sary lubricant. Lubricating oil is unneces- 
sary with properly granulated acetanilid, and 
talcum is not always required, but, of course, 
may be used when necessary, up to two or 
three per cent. 

2. Alum Comp, for Injection. (Type of 
tablet to be used for making a clear solution, 
and containing salts with water of crystal- 
lization.) 


2 , ',2 Alum 2 11 ). 8 oz. 

2 Zinc Sulphate 2 Ih. 

1-32 Morphine Sulphate 219 gr. 

I Fluid Ext. Hydrastis, colorless, 

\-\o Ilydrastitie Sulpluite . . 175 

Milk-sugar 12 oz. 

Cane sugar oz. 

r»orie Acid, powdered 4 oz. 

Total weight, tlry 5 


Die, II 32 incir; weight, 5 grains. 

Heated at 125*^ F., alum loses twenty-eight 
per cent, of its weight, or, of the above quantity, 
1 1 ounces, leaving dry weight for tlie granula- 
tion, I pound 13 ounces. Zinc Sulphate, heat- 
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eel likewise, loses thirty-one per cent, of ils 
weight, or,io ounces, leaving- dry i ])ound 0 
ounces. These losses are made u]) with cane- 
and milk-sugars. The salts arc weighed and 
drie^d out at the proper teanpea-ature?, sifteal (at 
haist as fine as number 6o), and mixed with 
th(‘ oth(‘r ingredients. The morphine sul- 
phate'. requires no comment. I'het ihiid c\ 
tract hydrastis, colorh'ss. is ligured on the' as- 
say of standard drug, containing twe) and e)nea 
half per cent, hydrastiiu! (white*, alkaloiel). 
Ne) allowance; has been maeh; for the* slightly 
larger amount of the; sulphate*, which strictly 
re;j)re;se‘nts 1-40 grain e)f the alkale)iel, be'cause* 
of its greate'r solubility. To insure e;ve;n elis 
tribution of small epiantitie*s e)t alkaloidal 
salts they should be; disse)lved in water, witlt 
which the mixed powdc'rs ( (except the boric 
acid) are; then granulated with wat<;r. 1 In* 
drying should be condiicteel at a tenipe'rature 
slightly above 125" T. Oil, of course*, is not 
to be used as a lubricant tablets for sola 
tion, except as a last resort. It is usually 
unnecessary with this formula, but a large;r 
percentage than usual is required of boric 
acid. Allowance is therefore made in con- 
structing the formula. 
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, 3. Vilnir 7 iiim Comp. (Type of tablet 
consisting chiefly of solid extracts.) 


I Extract Black Haw 1 lb. 

I Extract Cramp Bark i lb. 

Yx Extract Unicorn Root, true 8 oz. 

Yi Extract Unicom Root, false 8 oz. 

Y Extract Squaw Vine 8 oz. 

Y C'aulophyllin 4 oz. 

vStarch l6 oz. 

Yellow Dextrin 8 oz. 

Li(piorice Root, powdered 10 oz. 

Total weight, dry 5 


In this tablet the extracts are mixed and 
reduced as described on page 49, and the 
balance of the ingredients mixed in at the 
proper point. When dry and cool, the mass 
is ground to a number 16 or 20 granule, 
\vitl\ precaution to avoid fine powder. 

The amount of starch used is figured as 
usual. The drying out of the extracts is 
assumed to occasion a loss of twenty-five per 
cent, of their weight. Yellow dextrin is used 
to give stability to the mass, and liquorice 
root serves well as an absorbent and in 
adjusting the weight. It will often happen 
that the dry weight varies from the calculated 
weight, due to varying amounts of moisture 
in the extracts. In such casest allowance 
must be made in the weight of the tablets, 
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when compressing. Oil is the best lubricant 
for this cjass of tablets, for reasons stated 
in the Siapter on lubricating. 

When proper facilities are at hand, the 
drugs which represent the extracts required 
are mixed, exhausted with seventy-one per 
cent, alcohol (alcohol, 3 volumes, water, i 
volume). The alcohol is, of course, recov- 
ered by distillation, and the extract reduced 
to brittleness, and trc'ated as above. I his 
method is profitably applied to tablets con- 
sisting chiefly of extracts of several kinds. 
It thus avoids th(‘ necessity of carrying in 
stock a variety of (.extracts having use in only 
one kind of tablet. 

4 . l^ozcnges. Brown ^Iixtiirc a?i(l rhn- 
moniiim Chloride. 


85 min. Brown Mixture. 

2 Kxt. Liquorice, powdered 2 lb 

1-18 Opium, j)owdered K*" 

1- 18 Acid, Benzoic 39 ^ 

1-18 Camphor K*" 

l-lSOil Anise t min 

1-44 Tartar Emetic ifo 

3 Ammonium Chloride, powdered ... 3 

Cane-sugar, powdered .... H 4^2 

Tragacanlh, y>owdered ^ 


20 lb. 


Die, ^ inch ; weight, 20 grains. 



114 


TABLET MANUFACTURE 


^The weight of extract of liquorice used is 
more than 85 minims of Brown Mixture 
requires. Jt is used to render the lozenges 
mort! palatable. Tragacanth is used as the 
adhesive in order to make the lozenges 
“ smooth” while dissolving on the tongue, as 
well as hard. In mixing and granulating, the 
following procedure should be carried out: 
Mix the powdered opium, benzoic acid, and 
tartar emetic. Mix these with the extract 
liquorice, ammonium chloride, sugar, and 
tragacanth. Moisten, and granulate through 
number 16 sieve. Dry and sift. Mix the oil 
of anise with i yC ounces lubricating oil, and 
dissolve the camphor in the mixture, using 
gentle heat if necessary. Mix and com- 
press. dale is occasionally required. 
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TRHATMKNT OF INDIVIDUAL SUnsTANrKS 

AcetanilicL — Aclh(!sivc, acacia, two per cent, 
to three per cent, in mucila<^(\ Disinte- 
grator, starch, fifteen per ct'iU. to twenty 
per c(nit., partly in paste. Lubricant, oil ; 
talc seldoni necessary. Small propor- 
ti(m milk-sugar tends to pr(‘vent capj)ing. 
One per cent, solution of glycerin in 
diluted alcohol, sprayc'd on dry granula- 
tion, often remedies capping (See p. S2). 

Acid, ylrscnoHS. — Best k(!pt in the. form (T a 
trituration to facilitate accurate.* weigh- 
ing. 


Arsenous Acid i pirt 

Milk-sui;ar 9 

To make lo pans 


Treatment follows general im^thod (or 
triturate tablets (See p. loi). 

Acid, Adhesive, cane-sugar, twenty 

per cent. Lubricant, live per (cnt. of 
the boric acid, witliheld from granulation. 
Acid^ S^licy/ic. — Adhesive, acacia, two per 

cent, to three per cent, in mucilage. 

115 
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Disintegrator, starch, fifteen per cent, 
to twenty per cent., partly in paste. 
Lubricant, oil and talc. Avoid contact 
with iron. 

Acid, Tannic . — Generally used in combi- 
nation. Should be added, in fine powder, 
toother ingredients after th(!y have been 
moistened for granulation. Avoid con- 
tact with iron. 

Alain. — One-half grain or less, general trit- 
urate method (p. loi). Over one-half 
grain, same treatment but larger tablet. 

yi/w;;/. - -Looses about twenty-eight per cent, of 
its weight in drying at 125° b . Should be 
weighed out, then dried, bc'fore mixing 
and granulating. Adhesive, cane-sugar, 
Um per cent, to twenty [)er cent. Lubri- 
cant, boric acitl, two [)er cent, to five per 
cent. 

Ainmoniuni Tyojfiidc.—Wova:^, the granular 
salt, number 20 to 30, of snowy white- 
ness, should be used. Dry thoroughly 
at low^ temperature, and compress while 
still warm. No lubricant or excipient. 
In combination with other than white 
substances, the fine powder should be 
used. Avoid excess of moisture. In 
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combination with other white ingredients, 
the^raniilar salt may be mixed with the 
iJalance of the granulation just before 
compressing. 

Amynoiiiiim Chloride. — treatment same as 
Ammonium Bromide. 

Ammonium Iodide. — treatment same as 
Ammonium liromide. 

Ammonium Salicylate. — I'reatment same as 
Sodium Salicylat(;. 

Aniipyrinc, — 'IVeatment same as Acid, 
Salicylic. 

Bland Mass. — I he ]>oiassium car]H>nat(* is 
mixed with the crystalline h^rrous sul- 
phate (pn!viously ground coarsely). 
Cane-sugar in sufficient quantity to 
replace tlu* water of crystallization in the 
iron salt (forty-five j)er cent, of its 
weight) is added at once ; also (‘iiough 
milk-sugar to make up the total weight 
to till! desired j)oint. d'he mixture, is 
heated on a water- ^or steam bath, with 
constant stirring, until dry. Should rc*- 
action fail to commence shortly after the 
application of heat, a very small quantity 
of \\Kiter is added. The addition, how- 
ever, is rarely necessary. 
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In combination, the other medicaments 
and their excipients are mixed with the 
Bland mass, toward the enei of the above 
operation. 

Blue Mass . — The official mass, without 
glycerin, may be treated as a solid 
extract (See p. 48). A more satis- 
factory tablet may be made by using a 
corresponding quantity of Mercury with 
Chalk in its stead. I'he latter is treated 
as Acid, Salicylic. 

Caffeine .— grain or less, general tritu- 
rate method (p. 101). Over one grain, 
same treatment, but larger tablet. 

Caffeine, Citrated . — On account of extreme 
solubility, citrated caffeine should replace 
the cane-sugar in the general triturate 
formula (p. loi). In tabh'ts containing 
one grain or over, milk-sugar is a sat- 
isfactory excipient. Avoid contact with 
iron. In combination with acetanilid, 
citrated caffeine liberates acetic acid ; 
hence, in formulas calling for these 
two compounds the citrated caffeine 
should be replaced by a correspond- 
ing quantity (fifty per cent.) of the alka- 
loid. 
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Calcium Sulphide (So called). — Gcnei;^! 
tritii;:ate method (p. loi). 

Calomel . — One ^rain or less, general tritu- 
rate method (p. joi). On account of 
high specific gravity, tablets to contain 
grain should be mad(‘ to wt^igh 
gi'iiins; yi grain, i grains ; and oiu? 
grain, two grains ; all on ; 32 incli dir*. 
Over one grain calomt^l, same tia^atment 
as Acid, Salicylic. 

Caynphor . — Owing to its volatile nature, 
camphor should be subj<*ct(‘d to lh(‘ least 
possible exposure to air or hr 'at. Its 
tendency to cause picking is fn apumtly 
a source of annoyance. In small |>ro- 
portions (five j>(*r cent, or h'ss) it is br.'st 
added to the otherwise finished granu- 
lation, in th(* form of a fine granule 
(number 40 or 50), lubricated with 
talcum before adding, d'his method is 
obviously permissible only when the. 
balance of the granul^ition is whitrc In 
other cases it must b(! sul)j(‘cted to llu.‘ 
usual process of mixing and granulating, 
and drying quickly at low tempera- 
ture. .Adhesive, acacia, two per cent, 
to three per cent., preferably in muci- 
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lage. Disintegrator, starch, fifteen per 
cent, to twenty per cent. Lubricant, 
talc. 

Camphor, A/onobromated . — While this and 
some other chemicals, such as terpin 
hydrate, salol, etc., can be compressed 
without previous treatment, thc‘y should^ 
because of their insolubility, always be 
granulated with starch. Treatment same 
as Acid, Salicylic. 

Cannabin . — Treatment same as Aloin. 

Cascarin . — Treatment same as y\loin. Mag- 
nesium carbonate is a good absorbent, 
particularly if the cascarin has not been 
thoroughly freed from the oil of cascara, 
extracted with it in course of its manu- 
facture. 

Catechu, — I'reatment same as Aloin. 

Cerium Oxalate , — Treatment same as Acid, 
Salicylic. 

Charcoal (I Food ). — Wood charcoal is the 
least cohesive drug with which the tablet- 
maker has to deal, and is a difficult one 
to compress. For this reason some 
makers have been known to take the 
bull by the horns and use animal char- 
coal in its stead, which makes a most 
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beautiful tablet. As wood charcoal, is 
always expected by prescribers, the 
phictice of usino- animal charcoal in 
its place is not recommended. 

Adhesives, cane-sui(ar. twrmty per 
cent., with t^^elatin or trai^mcanth (in 
mucila<^e), ten [)er cent. 

Lubricant, wIkmi necessary, oil. dab 
cum produces a gray color. 

It frequently happ(‘ns that such a 
granulation when tlry will not form tab- 
lets of sufficitMit hardn(‘ss. When this 
is the case, the thoroughly dri(‘d granu- 
lation is moisten(‘d slightly by s])ra)'ing 
with water, and comj)rcssed in this con- 
dition. The danij) tabhls are then 
spread out to dry, wh(*n they will hardcm. 
This is the only substance in th(^ author’s 
experience (with the (‘xceplion of Ac(*- 
tanilid, q. v. ) which shcjiild not be per- 
fectly dry during comprc'ssion. It is 
essential, however, that tin* granulation 
be thoroughly dried before moistening 
a second time, in order that it may haal 
evenly into the die. 

In combination, the characteristic ab- 
sence of cohesion should be kept in 
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mind, always, however, usin^^ as little 
adhesive material as will accomplish the 
desired result. 

Chloral, Hydrated. — I'his is an extremely 
soluble^ compound and somewhat hygro- 
scopic in moist air. Cool, dry weather 
should, as far as possible, be select(!d 
for its manipulation. Under these con- 
ditions, it is readily passed through a 
number i6 sieve and compressed with- 
out excipient or lubricant. 

Cinchonine Sulphate and Cinchonidine Sui 
phate [and Salicylate), — dVeatment same 
as Ouinim^ Sulphate. 

Cocahie Hydrochloride. — I'his salt is rarely 
compn^ssed exc(!pt in combination, riu; 
usual 1 and 2 ‘4 grain tablets for solu- 
tion should be moulded. In combina- 
tion, it should be dissolved in the mois- 
tening agent, to insure perfect subdi- 
vision and admixture. 

Codeine and its Salts. — General triturate 
method (p. 101). 

Copper Arsenite. — Cameral triturate method 
(p. lOl). 

Corrosive Sublimate (Merctiric Chloride). — 
ddiis salt has, as its name implies, a cor- 
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rosive action upon organic compourul^s ; 
hence, sugars, starch, and other usual 
excipients are unsuited for use with it. 
d'he excipients generally used are am- 
monium chloride, sodium chloride, 
citric acid, and tartaric acid. As the 
solubility of corrosive sublimate is 
greatly increased by admixture with 
these compounds, the latter serve in 
double capacity. The chlorides act as 
lubricants as w’ell as solvents, while tlie 
acids are also claimed to enhance the 
antiseptic value of corrosive sublimate 
by preventing the preci[)itation of albu- 
men when the solution is applied to the 
tissues of the botly. 

l^nvdercd corrosive sublimate ol 
snowy whiteness should be used. Am- 
monium or sodium chloride, as lh(‘ case 
may recpiire, should be granular, and 
also snow-white. The powder is mixed 
with the granular Sejt, m(jist<‘ned with 
alcohol, and, without sifting, s[)read out 
on paper to dry, lubricated with boric 
acid, and compressed warm. Avoid 
contact with metal, especially when the 
granulation is moist. 



124 


TABLET MANUFACTURE 


For colored tablets, the color should 
be dissolved in the alcohol .used for 
moistening ; it is also better to use a 
very fine (number 40 or 50) granular 
ammonium or sodium salt to produce 
an even color. 

b'or triturate tablets of corrosive sub- 
limate, dissolve the medicament in 
enough alcohol to moisten the base, 
which best consists of out; of the above- 
named granular salts. 

It is an extremely difficult matter to 
c()inpr(‘ss tablets of corrosive sublimate 
in combination with citric or tartaric 
acid. C'onserpiently such tablets are 
usually moulded. 

Avoid personal contact ivitJi corrosive 
subinnate, especially in cuts, and avoid 
brcatliiny in its dust. 

Creosote, — d'his riders to bcccJnvood creo- 
.sole ; the commercial creosote, so-called 
(crudi! carbolic acid), has no place in 
tablets. riie treatment is the same as 
for oils and is fully considered under 
that luxiding, on page 51. 

Digitalin. — ( ieneral triturate method (p. loi ). 
The “German” digitalin is in general use. 
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Dover s Powder . — 'Fhe usual strcni^ths call(;d 
for are the i, 2l4, and 5 grain, d'he 
and j grain n-ceive the general 
triturate method. 'I'he 2 V2. ^ind 5 grain 
are each made in two forms ; a triturate 
tablet rcprcscnti)ig th(‘ stated (juantity 
of Dover’s Powder, and a c:omj>ressed 
tablet that (|uantit)\ 

In the former, the |>ro|)er weights of 
powdered opium and j)owder<‘d ijjecac 
are made into triturate! tabl(‘ts ; in the 
latter the full cpiantity of I )ov(!r’s |)owder 
is granulated with syruj) and water 
(about two volumes of syriij> and omt 
of water), and compresseal full weight. 
Lubricants, oil and talcum. 

lirgoiin . — .Same treatment as ICxtracts. 

Dxiracis . — See |)age 4<S. 

Foiuler s Solution. — d'he corresponding f[iian- 
tity of Potassium Arsenitc is used. 
(See p. 134). 

Gold and Sodium Chloride . — Samet treat- 
ment as Corrosive Sublimate, triturates. 

Guaiac [Rcsi}i ). — As powdered guaiac 
usually contains more or less guaiac 
wood, twhich is irritating to the throat, 
care should be taken to use an article 



126 


TABLET MANUFACTURE 


free from that objection. For lozenges, 
the powder is diluted with sugar and 
granulated with tragacanth, five per 
cent, (in mucilage). 

In combination, it is treated much as 
an extract. In throat tablets, insoluble 
excipients should be omitted. 

Heroin and its Salts . — General triturate 
method (p. loi). 

Iron, Reduced . — Mostly used in ^2 or i 
grain strength in (:oml)inati()n. As it is 
of high specific gravity. th(‘ weights of 
tablets containing it should be increased, 
as in calomel tablets (which see). When 
the weight of a taldet containing reduced 
iron will allow the use of about fifty 
per cent, of the weight of the iron in 
excipients, cane-sugar should be used. 
If this ([uantity will make too large a 
tablet, as much caiK^-sugar as possible 
should be used and supplemented with 
acacia (in ten per cent, mucilage) and 
starch. Lubricants, oil and talcum. 

Lead Acetate . — Heated at i04°F., this salt 
loses about fourteen per cent, of its 
weight, water of crystallization. It is 
particularly troublesome in regard to 
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pickini^ and stickintr. Treatment: I>r>^ 
out ; ad(] about twcnty-fiva* j)er cent, of 
its weii^dit boric acid ; granulate w itli 
syrup, three volumes, and water, om^ 
volume; lubricate with live* jK*r ccmU. to 
ten per cent, boric acid. 

Lime. — d'he lime-water tablets of tin* market 
arc legion, but few are of valiK*. 'Fhey 
are made usually, if not always, of 
slaked lime, which is practically worth 
less for the [)iirpos(\ be(:aus(', in dr)in;_r 
out, a considerable part of the calcium 
hydroxide is converted into calcium 
carbonate. 

hreshly burnt white marble or 
oyster-shell lime, in lumps, should be 
quickly broken with a hammer, ground 
to a number 12 granule, and tlie dust 
which will sift through a numl)e:r 50 or 
60 sieve discarded. Lubricated with 
, about ten per cent, of talcum, and h(*ated 
in a hot dryer, little difficulty is tmeoun- 
tered in compressing. The tablets 
should be put immediately into dry, 
hot bottles, corked and sealt'd with an 
air-proof cap of paraffin, sealing wax, f)r 
gelatin. In this condition, they will 
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keep indefinitely, and used in proper 
proportion will produce full strength 
linu>water. It is advisable to put not 
more than loo tablets in one bottle, in 
order to prevent slaking by air when 
the bottle is opened. 

Lithium Benzoate. — Diluent, milk-sugar, 
fifteen per cent, to twenty per cent. 
Adhesive, cane-sugar (as syrup). Lubri- 
cants, oil and talcum. Very soluble; 
avoid excess of moistening agent. 

Lithium Carbonate. — 'IVeatment same as 
Acid, Salicylic. 

Lithium Citrate, — 'Treatment same as Lith- 
ium Benzoate. T'or effervescent tablets, 
see page 55. 

Lithium Salicylate. — 'Treatment same as 
Sodium Salicylate. 

Manganese Dioxide- — The l b S. 1 \, Eighth 
Revision, recognizes only the precipitated 
variety, which should of course be used 
exclusive^ly. Treatment same as Acid, 
Salicylic. 

Menthol. — This volatile solid is best dis- 
solved in any required medicinal oil (6r, 
in the latter’s absence, lubricating oil), 
and added to the dry granulation. 
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Mercury luitk Chalk. — Treatment same as 
Calomel. 

Mercury [ic) B iniodide (AW). — General 
triturate method (p. loi). See also re- 
marks concernino- wcaohts of tabh^ts 
under Mercury Protiodide. 

Mercury {oiis) Protiodide [Yell out). — (}en- 
itv'dl triturate method. Must be care- 
fully protected from light during all 
stages of preparation. Polth*s should 
Ije wrapped in paper impervTms to 
light. 'Pablels containing grain 

should weigh i yi grains; G grain, 

1 34 grains. 

Mercury (ic) Chloride. — See Corrosive 
Sublimate. 

Mercury {ous) Chloride. — See Calomel. 

Morphine Sulphate — (General triturate 
method. 

Nitroy! veerin. — The ten per cent, solution 
should be used. Avoid lights aiul tires. 
Also av'^oid personal contact with the 
liquid ; it is dangerous in certain lieart 
affections, and is productive* of intense 
headache. The required quantity of 
the solution is mixed with a base of 
equal parts cane- and milk sugar ; dried 
9 
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sufficiently, if necessary, to allow the 
addition of water for the purpose of 
granulation. General triturate method 

(p. lOl). 

opium, powdered . — General triturate method 

(p. lOl). 

Papain, Papoid, etc . — Treatment same as 
Acid, Salicylic. 

Pancreatin . — Treatment same as Pepsin. 

Pepsin . — The insoluble variety is preferred 
for tablet-making, being less hygroscopic 
than the granular or scale [)epsin. The 
addition of 20 per cent, of its weight of 
milk-sugar and granulation with alcohol 
produces an excellent tablet. Starch, 
also, answers well with the same treat- 
ment. In combination, the hygroscopic 
nature of pepsin should be borne in 
mind, and aqueous tluids be avoided as 
far as possible. 

Phenacctine . — Treatment same as Acetanilid. 

Phosphorus . — General triturate method. I'he 
required amount is dissolved in chloro- 
form and mixed with the dry granulation. 
The weight of chloroform should be 
about two per cent, of the wejght of the 
granulation. In large lots, the chloro- 
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form may be saturated with the phos- 
phorus, added to a portion of the granu- 
lation, and this subsequently mixed witli 
the balance. In all cases, tht.* granula- 
tion, after being moistened with the 
solution, should be sj)rea(l out in a cool 
place and mixed lightly l)y hand, until 
the chloroform has (evaporated (no 
longer), then lubricated and compressed 
at once. 1 he tablets, of course, should 
be bottled immediately, to prt‘vent oxida- 
tion of the phosphorus. 

Great caution must b(' ol)served in 
keeping and handling phosphorus. It 
is best ke[)t immersed in water in a stone 
or porcelain jar. In weighing, first bal- 
ance on the scales a suitable vessel such 
as a porcelain capsule containing water. 
Grasp a piece of phosphorus with a pair 
of forceps or tweezers and cut it as 
nearly as possible to the correct size, 
under water. Reimave the excess of 
water quickly from the cut piece by 
means of filter- or blotting-pa|)er and 
place in the vessel on the scale. \\ hen 
the r#jquired weight is obtained dr)^ each 
piece separately as before and place in 
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the chloroform, contained in a bottle. 
To assist solution, the bottle may be 
placed in warm (not hot) water, and 
frequently shaken. Never handle phos- 
phorus with the fingers. Many serious 
accidents have happened to over-confi- 
dent ones, neglecting this |)recaution. 

Phytolacca [Poke) Juice . — Tliis should be 
expressed from the just ripe, fresh ber- 
ries. A measured aiuounl is broiujht to 

o 

a boil in a tinned copper or agate-ware 
vessel, and strained. It is then concen- 
trated at once, by gentle heat, to a soft 
extract. At this point a mixture of three 
parts milk-sugar and one part starch is 
added to the extract, in the proportion 
of twelve ounces of the mixture to each 
pint of juice used. After drying, milk- 
sugar is added in sufficient quantity to 
make each grain represent one minim of 
juice. I'he whole is then powdered and 
is designated Poke-juice Trituration, 
/ grain i minim. When a vacuum- 
pan with stirrer is available the process 
is best conducted therein, exactly as in 
making a powdered extract. As the 
characteristic color of fresh poke-juice is 
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not permanent in a moist condition, it 
is advisable for the manufacturer to pre- 
pare in the early autumn a sufficient 
amount of this trituration to suj>ply his 
needs for the cominj^ year. I"or the 
preparation of tablets, see I'ormulary, 
p. 196. 

Podophyllin , — General trituratt^ method (p. 
loi). As podophyllin in contact with 
tlie i^yc produces a very painful and at 
times lastini^ form of conjunctivitis, L^reat 
caution should he. us(‘d in its handlinj^. 

PolassiiDu /Irscnitc . — I his salt is (piickly 
reduced by sui^ars, in the presence of 
water, to black metallic arsenic and 
other products. Hence, su^uirs or other 
reduciui^^ aij^ents are unsuiUal for use in 
tablets containiiij^^ this salt. 

Granular ammonium ru* sodium 
chloride forms an admirable base for 
potassium arsenite. I he best method of 
procedure is to mix the linely |>owdered 
arsenite with the ^oranular salt, and 
moisten slij^htly with water. Spread 
out to dry, sift, and compress without 
lubricant. The resultinj^^ tablets are 
highly soluble and permanent. 
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The use of potassium arsenate or 
arsenous acid in place of potassium 
arsenite, as practiced by various manu- 
facturers, is to be deprecated. 

When ]H)wler’s solution is indicated 
in tablet form, the equivalent in po- 
tassium arsenite should be used. 

5 min. Fowler’s Solution alx)ut 1-20 grain 
rotassium Arsenite. 

2 min. Fowler’s Solution about 1-50 grain 
Potassium Arsenite. 

I min. Fowler’s .Solution about i-ioo grain 
Potassium Arsenite. 

Potassiuvt Bicarbonate. — This should be sifted, 
number 12 to 16, and dried, to remove 
any moisture contained in the crystals. 
It usually retpiires no lubricant. 

Potassium Jh'omidc. — I'reatment same as 
Ammonium Bromide, 

Potassium Chlorate. — I'his salt occurs in the 
market in three forms ; large crystals 
(ITench); small crystals (iMiglish) ; and 
powdered. Fhe ITench variety is pre- 
ferred for making compressed tablets, 
'fhe crystals are lightly ground in a per- 
fectly clean mill, sifted number 16, and 
compressed hard without lubricant. The 
Lnglish variety requires no treatment, 
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Other than warniing^, previous to copi- 
pressing-, but, as the crystals are in the 
form of small flakes, it is difficult to 
compress them into tablets of sufficient 
liardness. 

In combination, the powdered form 
should be used, and handled with the 
usual precautions. It is dang{Tous in 
combination with ammonium salts and 
organic substances. \\ ith these it 
should never be trituratc'd except in 
moist (ondition. W'lum necessary to 
mix in a dry state, the mixing should lie 
done lightly by hand or spatula. 

Potassium Iodide . — 'IVcxatmcMit same as 
Ammonium B ro m i d (x 

PotassiujH Nitrate . — Treatment saiiKi as 
Potassium Bicarbonate. 

Potassium Permangajiate . — 1 his salt should 
be sifted, number i6or 20. It may then 
. usually be compressed. If ca])ping per- 
sists, it may usually be re.meditid by 
sifting out the fine powder (number 50 
or 60) and adding to the reinaining 
granulation two or three per cent, of 
its weight of sodium bicarbonate. No 
lubricant is necessary. 
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Quinine Bisulphate . — Treatment same as 
Lithium Benzoate, 

Quinine Sulphate . — This salt effloresces 
slowly in the air, and quite rapidly when 
heated. Ex{)osed for a few hours to a 
temperature of ioo° to 125° it loses 
about 10.5 percent, of its weight of water 
of crystallization. This refers to the U. S. 
P. salt containing seven molecules of 
water. Some manufacturers prepare a 
quinine sulphate containing an excess of 
water. I'he method adopted by large 
users of quinine to prevent loss and to 
insure uniformity of strength is to dry the 
salt at a temperature of about 125° F. 
for st^veral hours, and then add 1 1.5 per 
cent, of the weight, dried, of pow^dered 
starch. I'he resulting mixture is of 
uniform IJ. S. P. strength, and is used 
instead of the crystallized salt in com- 
pressed-tablet formulas. It is designated 
“Quinine trituration.” 

Treatment 0} the Trituration. — Adhe- 
sives, sugar, 10 per cent., and acacia, 
5 per cent. Disintegrator, starch, 10 
per cent, (in addition to that contained 
in the trituration). 
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As much as possible of the starch 
and acacia should be used in the form 
of acacia starch j)aste ([>. 4 ;). 

Lubricants, oil and talcum (the latter 
mixed with starch). 

Rhuharb. — I'his is usually in coml)ination with 
sodium bicarbonate or magnesium car- 
bonate. In ordiu* to prevent discolora- 
tion of the rhiilcirl) by th(! action of the 
alkali upon it. r<*cours(* must b(‘ had to 
sej)arate f^ranulation. Ilu^ rhul)arb is 
well 4ranulat< (l with water alone. Aft(T 
dr\ ini4 and sifting, it is mixod with the 
alka'.int' L,o-anulation made as follows: 
Sodium Bicarb., (j. s.. Cmamma Bowd., 
3 }.)er cent, of tlu: weii^ht ol th(‘ .Soda, 
Alcoholic rinct. Shellac (orant^e), ten 
per cent, stiami^uh, emm^h to ^o'anulatc*. 

1 he shellac here serv<*s a <louble pur- 
pose : first, as an adhesive ; second, as 
a preventive of reaction between the 
rhubarb and alkali. d he curcuma 
colors the alkaline j^ran illation so as to 
closely iriatch the rhubarl) in color, and 
thus produce a tablet of even color. 

In ,small quantities, p<^wdered rhubarb, 
mixed with an eipial wei^dit of sodium 
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. bicarbonate, may be compressed without 
previous treatment, or lubricant, produc- 
ing a very handsome tablet. On long 
runs, however, the process is not a great 
success, on account of difficulty in ob- 
taining regular feeding, and tlie large 
proportion of powder which sifts from 
the shoe. 

Saccharin, Garantosc, etc . — General tri- 
turate method (p. loi). Mixed with an 
equal weight of sodium bicarbonate, its 
solubility is increased, and hence, also, its 
sweetening power. Fhe two substances 
must be granulated separately in order 
to prevent reaction between them. 

Salicin. — d'reatment same as Acid, Salicylic. 

Salol (Phenyl Salicylate).— The melting-point 
of salol is about loS"^ V. Drying oper- 
ations of salol, or of mixtures containing 
it, should therefore be conducted at a 
temperature below that point. Alone, 
salol is best mixtxl with 20 per cent, of 
its weight of starch, and granulated 
with a mixture of equal volumes of 
syrup and alcohol. In combination, it 
is usually present in so small ra propor- 
tion as to render special treatment 
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unnecessar)^ except precaution as, to 
temperature. 

Ailvantai^e may sometimes he taken 
of the low meltiiiiL; point of salol, to 
produce i^ranulation. I5y mixiuL,^ all the 
ini^rccHents, and stirring; while luxitini;- to 
the temp(‘ratur(* at which tlu* salol 
bec^ins to m(‘U. the mass will usually 
bc'conu; granular. ( )n cooliiiL;'. sirtin<^, 
and, if necessary, lubricatiiv^, the? j^ranu- 
lation may be comprc.sssed at onc(\ 'Fhc 
t<miperature must lx,' cartel ully con- 
trolled, in order to pre.v<‘nt the d(*com~ 
position of the salol. which lassults in 
mottled tablets. 

Sa 7 itonin. — C/cneral triturate methofl ( |>. loi ). 
Must be riL,edly protected from h’lrht. 
See remarks under Mercury (ousj IVotio- 
dide, Y('llow. 

Sodium yirscnaic . — (kaieral triturate method 
(p. loi). This hii^dily poisonous salt is 
more or les.s eOlore-sxenr, and tlierefore 
of uncertain strenj^th. In order to insure 
accuracy of dose, the exsiccated salt 
(U. S. l\, lughth Revision) should be 
mixed with sixty-eight per cent, of its 
weight of well-dried milk-sugar. This 
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, trituration, if kept well stoppered, is of 
uniform strength with the crystallized 
salt, and should be used weight for 
weight instead of the crystals. 

Sodium Jyo?icoa/e.-—Tir(i3,imcnt same as Lith- 
ium Benzoate. 

Sodium Bicarbonate, — Adhesive, acacia solu- 
tion, twenty per cent, strength, sufficient 
to moisten. Drying should be con- 
ducted at a low temperature (about 
I lo ^ F.) and the luxating discontinued as 
soon as the granulation is dry, in order to 
j)revent discoloration. (Granulation with 
cane-sugar usually discolors upon drying. 

As sodium bicarbonate reacts with 
various chemicals — calomel, acc^tanilid, 
saccharin, etc. — in the presence of water, 
it is nec(\ssary to prepare two granula- 
tions for tablets containing such com- 
binations. For this purpose a number 
20 granulation of this salt, freed from 
fine powder, should be kept on hand. 

A number i6 granulation serves as a 
base for Soda-mint tablets, and should 
be stocked accordingly. 

Sodium Br amide . — Treatment .same as 
Ammonium Bromide. 
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Sodium Phosphate, Dried. — Diluent, nijlk- 
Adhesive, cane-sui^ar, ten per 
cent, to fifteen |)er cent. I .iibricants, oil 
and talciini. 

SodiiDii Salicylate . — 1 his substance has, jier- 
haps, the worst rt^putation for ^eiu'ral 
meanness, in its attitude toward the loiii^- 
sufferinL,'' tal>l(‘t-maker. of any with which 
he has t() d<'al. It picks and it sticks more 
persisl('nt]y than any otluT common in- 
i^ia'dient of talihUs. After much tribula- 
tion in this n^spect. the followinit tiasat- 
m<‘nt was j>ursued by the author for sev- 
e‘rai years, with gratifyint;^ success: Ad- 
hesive, oadatin or best whiter glue (in sf>lu' 
lion), fifteen per cent. Disintegrator, 
starch, powder, fifteen [)er cent, t(; tw«‘nty 
per cent. After drying and sifting, num- 
ber 12. the: line powder (number 50) is 
sifted out and reserved for a siii^secpient 
. granulation. Lubricants, oil, one per 
cent.; talcum, three f:^?r cent., mixed with 
starch, two per cent. Oil of W inter- 
green, usually required for (lavoring, is 
sprayed on the finished tablets. 

Sodium Sulphccarbolate . — Treatment same 
as Potassium Bicarbonate. 
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Sparteine Sulphate. — General triturate meth- 
od (p. loi). Very soluble ; avoid excess 
of water. 

Strontimn Bromide and Strontium Iodide . — 
Treatment same as Ammonium Bro- 
mide. Very delicpiescent ; avoid con- 
tact with moist air, or moisture in any 
form. Strontium Iodide should be pro- 
tected from lic^ht. 

Strontium Salicylate. — IVcatment same as 
Sodium Salicylate. 

Strychnine and its Salts. — Treatment same 
as Acid, Arsenous. 

Sulphur. — Washed atul precipitated sulphur 
are th(‘ only forms which should be 
used in tablets intended for internal 
use. 'IVeatment same as Acetanilid. 

Tartar Emetic. — General triturate method 

(p. lOl). 

Ter pin Hydrate. — Treatment same as Cam- 
phor, Monobromated. 

Tinctures. — See p^tge 47. 

Tully s Poivder. — Treatment same as Acid, 
Salicylic. Quick drying at low tempera- 
ture is necessary to prevent undue 
volatilization of the camphor contained 
in Tully’s powder. It is better added 
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in fine granules (number 40 or 50) to tbe 
otherwise finish(*tl granulation. 

Turpeth lilincral . — I'he princi|>al use to 
which this salt is put is the treatment of 
croup in infants aiul childiam. On 
account ol the rapid progr<\ss of the 
disease, it is essential tiiat talilels of 
turpeth mineral he liasly soluble or 
capable of cpiickly disintegrating. 
\\diil(‘ moulded tablets are to be [)re- 
ferred, compr(‘ss(.‘d tablets, rightly 
made, answer iho [)ur[)os(! and are 
treated in th(^ same inaniuT as Acid, 
Salicylic. 

Zinc PJiosphidt, — (bau-ral triturates method 
( p. lOl). 

Zinc Sul pJiocaybolaic . — (irannlate witli syrup 
and water, <sjual volumes. Lubricants, 
oil and talcum. 



CHAPTER X 

FORMULARY 

While no attempt has been made to give a “ Com- 
plete Formulary," it has been the endeavor of the 
author to present here a large variety of typical 
formulas, covering at least one example of each of 
the most commonly used drugs and combinations. 
It must not be expected that perfect tablets will 
always result from the use of these formulas, for as 
much depends upon intelligent and painstaking 
manipulation as upon the formula. Nor is any 
claim made that the formulas themselves are per- 
fect ; they arc simply the result of a number of years’ 
constant endeavor on the part of the. author to pro- 
duce ever better tablets during the busy course of 
their manufacture. 

For the sake of convenience and uniformity all 
formulas herein given are for 7,000 tablets. The 
figures standing Ijeforc the ingredients indicate the 
number of grains of solids, or minims of liquids, in 
one tablet. The system of weight used is the 
avoirdupois (See page 98). 

When starch-paste, or sugar- or gum-starch 
paste, etc., are indicated as granulating agents, 
sufficient w^atcr is to be added whenever neces- 
sary to produce the proper degree of moisture. 
Unless otherwise specified, the moistening agent is 
144 
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water. Also, unless otherwise stated, the lubri- 
cants are oil followed bv taleuin. • 

The formulas containin;^ extracts refer to solid 
('xtracls, and the excipients are so ailjiistctl as to 
replace the moisture contained in them. If powd- 
ered extracts are used, the quantities of excipients 
should be reduced accordirq'ly. 

Absorbent Dyspeptic 


1 Pepsin I lb. 

2 Charc'oal 2 lb. 

Soilium Bicarb 2^ 11 ). 

Starch . 1 lb. 

White Dextrin J lb. 


Total weight, 7 lb. 

Tvubricant, oil. 

Die, j inch. Weight, 7 gr. 


AceUinliid, 1 Gr. 


I Acetanihd 1 lb. 

Starch 5 oz. 

Milk-.sugar 2 oz. 

Acacia-starch-paste .* 2^ oz. 


Total weight firv, li lb. 
Lubricant, talcum with starch. 

Die, i inch. 


10 


li gr. 
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TABLET MANUFACTURE 


Acetanilid Aromatic 

(See page io8) 


5 Acetanilid 5 lb. 

1-20 Oil Wintergreen 350 min. 

Pink Color (Erythrosin D) 50 gr. 

Starch i lb. 3 oz. 

Milk-sugar 2 oz. 

Acacia-starch-paste 8 oz. 


Total weight dry, 6i lb. 
Lubricant, if necessary, talcum with starch. 
Die, i inch. Weight, 6i gr. 

Acetanilid Comp., 5 Qr. 

(Dr. Aulde) 


3J Acetanilid 3J lb. 

i Caffeine, Alkaloid J lb. 

I Sodium Bicarb i lb. 

Starch n oz. 

Milk-sugar 2 oz. 

Acacia-starch-paste 8 oz. 


Total weight dry, 6 lb. 

Mix all ingredients except sodium bicarb., and 
granulate. When dry, mix with the latter in 
number 16 granulation. (Seepage 140) Lubricant, 
talcum with starch. 

Die, I inch. 


Weight, 6 gr. 
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Acid. Arsenous. 1-100 Qr. 

• 

i-ioo Acid, Arsenous, - i-io Trituration, 

/ (p. 1 15) 700 gr. 

Cane-sugar 10 oz. 

Milk-sugar ,(',75 gr. 

Total \vci;;]it, ij lb. 

Die, 7-32 inch. Weight, gr. 

Acid, Boric, 5 Or. 

5 Acid, r 3 oric, powchTod 5 lb. 

Cane-sugar i lb. 

Total weight, 0 lb. 

Lubrioent, 4 oz. bone acid, withheld fr(jm 


granulation. 

Die, J inch. Weight, 6 gr. 

Acid, Salicylic, 5 Qr. 

5 Acid, Salicylic 5 Ih. 

Starch i lb. 

Cane-sugar oz, 

Acacia-starch-pastc 12 oz. 


Total w'oight dry, 6^ lb. 

Lubricants, oil and talcum with starch 
Avoid contact with iron. 

Die, f inch (or 13-32). Weight, 6J gr. 
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TABLET MANUFACTURE 


Aconite, Tincture, 2 Minims 

2 Aconite Tr.* -- 7-/0 F/. loj oz. 

Cane-sugar 4 oz. 

Milk-sugar 14 oz. 


Total weight dry, ij lb. 
Die, 7-32 inch. Weight, li gr. 


Aconite and Bryonia Comp. 

I Aconite Tr.* --.jy FI. Ext i oz. 

I J Gelsemium Tr. * ~^.2S FI. Ext 4i oz. 

ij Bryonia Tr. * J F/. Ext 875 m. 

Cane-sugar 4 oz. 

Milk-sugar 14 oz. 


Total weight dry, i\ lb. 
Die, 7-32 inch. Weight, li gr. 


Aloin, 1-4 Or. 


i Aloin 4 oz. 

Cane-sugar 6 oz. 

Milk-sugar 10 oz. 


Total weight, ij lb. 

Die, 7-32 inch. Weight, gr. 

< 

Aloin, Belladonna, and 5trychnine 

^ Aloin 1400 gr. 

J Ext. Belladonna 2 oz. 


• U. S. P. 1890. 
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i-6o Strychnine Sulph. - - )6 Trituration. . 

10 . - 1 (p. 142) 1333 gr. 

‘Cane-sugar 2800 gr. 

Milk-sugar 7 oz. 

Total weight dry, lb. 

Die, 7-32 inch. Weight, ij gr. . 

Aloin, Bellad., Strychnine, and Ext. Cascara. 

J Aloin 1 400 gr. 

J Ext. Belladonna 2 oz. 

I -1 20 StrychniTU' Sulph. i~i2 Tritnrtiiion, 

10 I (p. 142) 583 gr. 

\ Ext. Cascara 8 oz. 

Starch 4 oz. 

Milk-sugar 4 oz. 

Total weight dry, lb. 

Die, 7-32 inch. Weight, gr. 

Alum Comp. 

(Sec ]). I lo) 

2^ Alum 2\ lb. 

2 Zinc Sulphate 2 lb. 

1-32 Morphine Sulphate i oz. 

i FI. Ext. Golden Seal (colorless) 

— 1-40 11 ydrasiinc Sulphate .... 1 75 gr 

Milk-.sugar 12 oz. 

Cane-sugar 12} oz. 


Boric Acid, powdered (Lubricant). 4 oz. 


Die, 1 1-32 inch. 


Total weight dry, 5 lb. 

Weight, 5 gr. 
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TABLET MANUFACTURE 


Ammonium Bromide, 5 Or. 


5 Ammonium Bromide, No. 30 5 lb. 

Die, 5-16 inch. Weight, 5 gr. 

Compress warm. 


Ammonium Bromide, 10 Or. 


10 Ammonium Bromide, No. 30 10 lb. 

Die, 13-32 inch. Weight, 10 gr. 

Compress warm. 


Ammonium Chloride, 5 Or. 

5 Ammonium Chloride, gran 5 lb. 

Die, i inch. Weight, 5 gr. 

Ammonium Chloride Comp., with Codeine 

\ Ammonuim Chloride, powdered ... 4 oz. 

i-io Ext. Li{]U()rice 700 gr. 

J Cubel), powdered (No. 100) 2 oz. 

1-25 Codeine, Alkaloid 280 gr. 

Cane-sugar 3 oz. 333 gr. 

Milk-sugar 8 oz. 

Total weight, ij ’lb. 

Die, 7-32 incli. Weight, ij gr. 

Anodyne 

J Camphor 2 oz. 

J Ext. Hyoscyamus 2 oz. 

1-60 Morphine Sulphate 117 gr. 
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i-6o Oleoresin Capsicum 117 ryiin. 

Cane-sugar 6 oz. 

Milk-sugar 10 oz. 


Total weight dry, ij lb. 
Dry quickly at low temperature. Add oleores- 
in with lubricant. Lubricant, oil. 

Die, 7-32 inch. Weight, ij gr. 

Antiasthmatic 

2 Potas. (or Sort.) Iodide, granular 2 lb. 
2 Potas. (or Sod.) Bromide, granular 2 lb. 


3 FI. Ext. Euphorbia Pil 43 3 oz. 

2 Tr. Lobelia,*- j FI. Ext 2100 min. 

1-200 Nitroglycerin, -- /--?o, 10% sol.. 350 min. 


Total weight dry, 4^ lb. 
Evaporate the fluid extracts to soft extract and 
mix with granular salts. Dry at low temperature. 
Sift, add solution nitroglycerin, dry, sift, and com- 


press warm. No lubricant. 

Die, 5-16 inch. Weight, 4J gr. 

Anticonstipation 

I Ext. Cascara Sagrada . . .♦ i lb. 

J Ext. Nux Vomica 2 oz. 

J Ext. Belladonna 2 oz. 

J Ipecac, powdered 2 oz. 

J Podophyllin 2 oz. 


* U. S. P. 1890. 
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TABLET AlANLIFACTUBE 


Starch 7 oz. 

Milk-sugar 6 oz. 


Total weight dry, 2 lb. 
Warm the extracts together on l)ath, mix in bal- 
ance of ingredients, and pull apart. Dry on tinned 
trays, dusted with starch. 

Die, i inch. Weight, 2 gr. 

Antidyspeptic 

1-60 Strychnine Sulphate, ^<5 Trihiraiioyi , 

JO I (p. T42) 1333 gr. 

I- 10 T])eeac, powdered 700 gr. 

J Capsicum, powdered 4 oz. 

\ Ext. Rhubarb 4 oz. 

1 Ext. Gentian 8 oz. 

2 Sodium Bicarb 2 lb. 

Starch i lb. 

Yellow Dextrin 6 oz. 


Total weight dry, 4^ lb. 
Mix same as Anticonstipation. 

Die, 5-16 inch. Weight, 4^ gr. 

Antiseptic, Alkaline 

5 Sodium Bicarb 5 lb. 

5 Sodium Borate 5 lb. 

5 Sodium Chloride * 5 lb. 

7-24 Sodium Benzoate 4i oz. 


* A hig^h-gradc white tablc-sait is suitable for use in this formula. 
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7-4S Sodium Salicylate 2^ oz. 

Eucalyptol oz. 

Menthol J oz. 

Thymol J oz. 

Oil Wintcrgrccn J oz. 


Total weight, i5i{ 11 ). 

Mix the salts and granulate with a mixture of 
2 oz. syrup and 16 oz. water. Mix the eucalyptol 
and oil wintergreen, and in the mixture dissolv^e 
the menthol and thymol. Mix with the dry granu- 
lation. No lubricant. This formula will prcnlucc 
a freely solul)l(i tablet yielding a nearly clear solu- 
tion in 2 oz. of water, which solution produces 
little if any smarting when applied to the nasal 
passages. 

Die, 9-16 inch. Weight, 15,5 gr. 


Antiseptic, Wilson, White 

7.7 Corrosive vSublimate, powdered .... 7.7 lb. 

7.3 Ammonium Chloride, granular 7.3 lb. 

Boric Acid (Lubricant) 8 oz. 


Total weight, 15^ lb. 

Care must be exercised to seh'ct snow-white 
salts. Moisten the granuldr ammonium chloride 
with alcohol. Mix intimately with the powdered 
corrosive sublimate. Spread out to dry. When 
thoroughly dry, sift (number i6j, add the boric 
acid, and compress warm. 

Die, i inch. 


Weight, I si gr. 
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TABLET MANUFACTURE 


Antiseptic, Wilson, Blue 


7.7 Corrosive Sublimate, powdered .... 7.7 lb. 
7.3 Ammonium Chloride, powdered ... 7.3 

Aniline Blue 50 gr. 

Boric Acid (Lubricant) 8 oz. 


Total weight, 15^ lb. 

Dissolve the color in sufficient alcohol to 
moisten the ammonium chloride, and proceed 
exactly as in Antiseptic, Wilson, White. 

Aphrodisiac 


2 Ext. Damiana 2 lb. 

J Ext Nux Vomica 2 oz. 

1-10 Zinc Phosphide 700 gr. 

1-25 Cantharides, powdered 280 gr. 

Starch 8 oz 

Milk-sugar 4 oz 

Total weight dry, 2J lb. 

Die, 5-16 inch. Weight, 2^ gr. 


Asafetida, 2 Gr. 


2 Asafetida, purified 2 lb. 

Starch 8 oz. 


Total weight dry, 2 lb 


Treat as an extract. 
Die, 9-32 inch. 


Weight, 2 gr. 
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Astringent Wash 


2 . Lead Acetate 2 lb. 

2 Zinc Acetate 2 lb. 

1-20 Berbcrine Hydrochloride 35° 

1-32 Morphine Acetate J oz. 

Milk-sugar 24;! oz. 


Total weight dry, 5 lb. 

Dried at 104*^ F., lead acetate loses 14!% of its 
weight, and zinc acetate The c(;ml)ined 

losses arc to oz. Weigh and tlry out before granu- 
lating. Granulate with syrup and water, e(jual 
volumes. Lubricant, boric acid. 

Die, 5-16 inch. Weight, 5 gr. 

Atropine Sulphate 1-lOOQr. 

See Acid, Arsenous, 1-100 gr. 

Belladonna, Extract, 1-4 Gr. 


Ext. Belladonna 4 oz. 

Cane-sugar 7 

Milk-sugar 10 oz. 


To^l weight dry, i J lb. 

To develop and evenly distribute the natural 
color of an extract where water fails, us(', an al- 
coholic menstruum as nearly as [lossible of the 
strength as that used in making the extract. 

Die, 7-32 inch. Weight, li gr. 
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TABLET MANUFACTURE 


Beta-Naphtol, 5 Or. 

See Acid, Salicylic, 5 gr. 

Beta-Naphtol Comp. 


I Beta-Naphtol i lb. 

I Bismuth Salicylate (basic) i lb. 

I Aromatic Chalk Powder i lb. 

Starch 8 oz. 


Total weight, 3^ lb. 
Die, 5-16 inch. Weight, 3J gr. 

Bismuth, Calomel Comp. 

I Bismuth Subnitratc i lb. 

1-40 Calomel 175 gr. 

1-60 Ipecac, powd 117 gr. 

Starch 6 oz. 

Cane-sugar 4 oz. 

Acacia-starch-paste 4 oz. 


Total weight dry, ij lb. 
Die, 7-32 inch. Weight, i] gr. 


Bismuth Subgallate, 5 Qr. 

See Acid, Salicylic, 5 gr. 

Die, J inch. Weight, 6J gr. 

Bismuth Subnitrate, 5 Gr, 

See Acid, Salicylic, 5 gr. 

Die, 11-32 inch. 


Weight, 6i gr. 
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Bitter Tonic , 

1 Wine lpGca.c I -10 FI. Ext 700 min. 

2 Tr. Capsicum 1-80 Oleores 88 min. 

5 Tr. Nux Vomica 7-/0 La/ 700 gr. 

5 Tr. Gentian Comp. / FI. Ext 14 J oz. 

Cane-sugar 3 oz. 

Milk-sugar 12 oz. 

Total weight dry, ij lb. 
Die, 7-32 inch. Weight, iJ gr. 


Blaud^ 5 Gr. 


5 Blaud Mass -- 

j 2y2 Iron Sulph., crysi 2^ lb. 

] / Polas. Carbonate ij lb. 

Cane-sugar 10 oz. 

Milk-sugar 10 oz. 


Total weight dry, 5 lb. 

(Sec p. 1 17) 

If a ball mill is available, the milk-sugar should 
be replaced by starch, and after drying the mix- 
ture, it should be triturated to fine jiowder and 
granulated, with 10% acacia-mucilagc'. 

Die, 11-32 inch. Weight, 5 gr. 

Blaud and Mang:aAese Comp. 

(Anaemia.) 


3 Blaud Mass — 

( i}4 Iron Sulph., cryst lb. 

( (y-io Potas. Carbonate 6300 gr. 

I Manganese Dioxide i lb. 
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TABLET MANUFACTURE 


i-6p Acid Arsenous, - ^ Trituration, 


lo - 1 1167 gr. 

Cane-sugar i ’2 oz. 

Milk-sugar or starch * 13 

Total weight dry, 5 lb. 

Die, 11-32 inch. Weight, 5 gr. 


Blaud Tonic Laxative 


3 Blaud Mass, 

^ Iron Sulph., cryst i j lb. 

( cy-io Potas. Corbonatc 6300 gr. 

\ Quinine vSulph., Trit. (p. 136) . . . 8 oz. 

I -10 Aloin 700 gi'- 

i-io Ext. Nux Vomica 700 gr. 

I -10 Aloin 700 gr. 

Cane-sugar 12 oz. 

Milk-sugar or starch 13 oz. 


Total weight dry, 45 lb. 

Die, 11-32 inch. Weight, 4J gr. 

Blue Hass, 5 Or. 

5 Blue Mass 5 lb. 

Starch ij lb. 


Die, 11-32 inch. 


Total weight dry, 6 lb. 

Weight, 6 gr. 


♦Sec under Blaud, 5 gr., above. 
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Bronchial 


Ammonium Chloride, powdered .... 5J oz. 

1 Ext. Liquorice, powdered 1 lb. 

^ Balsam Tolu 3 J oz. 

J Olcores. Cube!) 5J oz. 

1 Hyoscyamus, powdered 4 oz. 

} Senega, powdered 3I oz. 

1-50 Ipecac, powdered J40 gr. 

Magnesia, Calcined 2 oz. 

Cane-sugar 2 lb. 

Milk-sugar ij lb. 

Tragacanth, powdered 8 oz. 

Mucilage, Tragacanth 5''^, 8 oz. 


Total weight dry, 6 lb. 

(Not counting Olcores. Cubeb.) 

Die, 13-32 inch. Weight, 6 gr. 

Warm the balsam tolu with al)out 4 ounce's 
alcohol, until dissolved. Aelel the calcined mag- 
nesia, evaporate to dryness, anel powder. Mix 
with balance of powelers anel granulate. After 
compressing, mix the oleoresin cubeb with enough 
oil (^Imonel, peanut, e)r mustard expresseel oils arc 
good) to make 7,000 ilrops (sc^e p. 53), and put one 
drop on each tablet. 


Bronchitis 


1-40 Ext. Bcllael . . . . 
i-io Dover’s Powder 


175 gr. 

700 gr. 
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TABLET MANUFACTURE 


I-2Q Ipecac, powdered 350 gr. 

\ Quinine Sulph., Trit. (p. 136) ... . 4 oz. 

Cane-sugar ib oz. 

Milk-sugar 3J oz. 


Total weight dry, 1} lb. 


Die, 7-32 inch. Weight, ij gr. 

Brown Mixture, 1 Dr. 

i-io Ext. Liquorice, powdered 700 gr. 

1-25 Opium, powdered 280 gr. 

1-25 Camphor 280 gr. 

1-25 Benzoic Acid 280 gr. 

1-25 Oil Anise 280 min. 

1-60 Tartar Emetic 117 gr. 

Cane-sugar 70Z. 250 gr. 

Milk-sugar 8 oz. 


Total weight, ij lb. 
Die, 7-32 inch. Weight, ij gr. 


Granulate all except the camphor and oil anise. 
When dry, dissolve the camphor in the oil and 
add to the granulation. Lubricant, talcum. 

Brown Mixture Comp. 


60 Brown Mixture 4 oz. 187' gr. 

(Medicajments as above.) 

I Ammon, Chloride, powdered .. . i lb. 

Cane-sugar 3 oz. 250 gr. 


Total weight, lb. 
Treat as Brown Mixture, i Dr. 

Die, i inch. Weight, li gr. 
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Caffeine, Citrated, 1-2 Or. 

i Caffeine, Citrated.* 

( i Caffeine Alkaloid 4 oz. 

\ J Citric Acid 4 oz. 

Milk-sugar i2;5 oz. 


Total weight dry, 1} lb. 

Die, 7-32 inch. Weight, ij gr. 

Calcium Sulphide, 1-4 Qr. 

i Calcium Sulphide 4 oz. 

Cane-sugar . 10 oz. 

Milk-sugar 6 oz. 


Total weight, lb. 


Die, 7-32 inch. Weight, ij gr. 

Calomel, 1-10 Gr., Pink, Flavored 

I -10 Calomel 700 gr. 

Pink Color (Erythrosin D) 10 gr. 

Oil Wintergreen Spray. 

Cane-sugar 10 oz. 

Milk-sugar ^ gi** 


Die, 7-32 inch. 


Total weight, lb. 
Weight, ij gr. 


♦ While not exact, it is customary in manufacturing, to consider Citrated 
Caffeine as consisting of equal parts Caffeine and Citric Acid. 
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TABLET MANUFACTURE 


Calomel, 1-4 Gr. 

J Calomel 4 oz. 

Cane-sugar 12 oz. 

Milk-sugar 8 oz. 


Total weight, lb. 

Die, 7-32 inch. Weight, gr. 


Calomel, Ipecac, and Soda 


^ Calomel 1400 gr. 

I -10 Ipecac, powdered 700 gr. 

I Sodium Bicarbonate i lb. 

Cane-sugar 3150 gr. 


Total weight, if lb. 
Die, 7-32 inch. Weight, if gr. 

Calomel and Soda, No. 1 


i-io Calomel 700 gr. 

I Sodium Bicarb., gran. (p. 140) .... i lb. 
Cane-sugar 4550 gr. 


Total weight, if lb. 

Mix the calomel with the sugar, granulate, dry, 
and sift. Mix with the sodium bicarbonate gran- 
ulation (carefully dried), lubricate with talcum, 
and compress. 

Die, 7-32 inch. 


Weight, if gr. 
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Calomel and Soda, No. 2 


I Cal©mel i lb. 

I Sodium Bicarb., gran. ( p. 140) i lb. 

Cane-sugar 4 oz. 


Total weight, 2J lb. 

Treat same as No. i. 

Die, 7-32 inch. Weight, 2J gr. 


Camphor, liyoscyamus, and Valerian 


I Camphor i lb. 

i Ext. Hyoscyamus 8 oz. 

i Ext. Valerian 8 oz. 

Starch 12 oz. 

Milk-sugar 14 oz. 


Total weight dry, 3 lb. 
Dry as quickly as possible at low temperature. 
Die, 5-16 inch. Weight, 3 gr. 

Camphor, Monobromated, 3 Gr. 

3 Camphor, monobromated, powdered. ... 3 lb. 


Starch • 12 oz. 

Cane-sugar i oz. 

Acacia-starch-paste 8 oz. 


Die, 11-32 inch. 


Total weight dry, 4 lb. 

Weight, 4 gr. 
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TABLET MANUFACTURE 


Cannabis Indica, Ext., 1-4 Or. 


{ Cannabis Indica, Ext ' 4 oz. 

Calcined Magnesia 2 oz. 

Cane-sugar 5 oz. 

Milk-sugar 10 oz. 


Total weight dry, ij gr. 

Lubricant, oil. 

Die, 7-32 inch. Weight, iJ gr. 

Cascara Sagrada, Ext., 2 Qr. 

2 Cascara Sagrada, Ext 2 lb. 

Magnesium Carbonate { or Oxide ) 6 oz. 

Starch 6 oz. 

Total weight dry, 2 { lb. 

Die, 9-32 ineh. Weight, 2^ gr. 


Cascara 5agrada, FI. Ext., 5 flin. 

Same as Extract, 2 Gr., above. 


Cascara Comp. 

2 Ext. Cascara Sagrada 2' lb. 

J Podophyllin . 2 oz. 

1-16 Ext. Belladonna i oz. 

Magnesium Carbonate ( or Oxide) ... 5 oz. 
Starch 4 oz- 


Total weight dry, 2J lb. 
Die, 9-32 inch. Weight, 2^ gr. 
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Cathartic, Active 

i-io Aloin 700 gr 

1-5 * Podophyllin 1400 gr 

i-io Ext. Colocynth Comp 700 gr 

i-io Ext. Nux Vomica 700 gr 

1-120 Oleores. Capsicum 58 min 

I -1 5 Croton Oil 467 min 

Cane-sugar 3 oz. 

Milk-sugar 12 oz. 


Total weight dry, i J lb. 
Granulate all except the oleoresin capsicum and 
croton oil; these, mixed, serve as lubricant. 

Die, 7-32 inch. Weight, gr. 

Cathartic Comp. 

(Liver Tablets.) 

T-32 Leptandrin J oz. 

I-IO Aloin 700 gr. 

1-6 Podophyllin 1167 gr. 

1-28 Oleoresin Capsicum 250 min. 

I -1 6 Ext. Hyoscyamus i oz. 

Cane-sugar 4i oz. 

Milk-sugar 10 oz. 


Tot^il weight dry, ij lb. 
Die, 7-23 inch. Weight, ij gr. 

Cathartic Comp., U. S. P. 

ij Ext. Coloc. Comp ij lb. 

I Calomel i lb. 
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TABLET MANUFACTURE 


J Ext. Jalap 8 oz. 

\ Gamboge, powdered 4 oz. 

Starch i6 oz. 

Total weight dry, 3i lb. 

Die, 5 >i 6 inch. Weight, 3^ gr. 

Charcoal, 5 Or. 

5 Charcoal, wood 5 lb. 

Cane-sugar i lb. 


Gelatin or Tragacanth (in mucilage) .... 8 oz. 

Total weight dry, 6^ lb. 

Die, 7-16 inch. Weight, 6^ gr. 

The mixture should be well moistened and, after 
granulation, thoroughly dried. If difficulty is 
found in compressing sufficiently hard, the granu- 
lation should be slightly moistened by spraying 
with water, compressed while still moist, and tlie 
tablets dried. Lubricant, oil if necessary ; talcum 
produces gray tablets. 

Charcoal and Soda 


3 Charcoal, wood 3 lb. 

2 Sodium Bicarbonate 2 lb. 

Cane-sugar 2 lb. 


Total weight, 7 lb. 
Weight, 7 gr. 


Lubricant, oil. 
Die, 13-32 inch. 
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Chloral, Hydrated, 5 Gr. 


5 Chloral, Hydrated (No. i6) 5 lb. 

Die, 11-32 inch. Weight, 5 gr. 


(See page 122). 


Chlorodyne 

^ Morphine Hydrochloride 1167 gr. 

i Ext. Cannabis Indica 4 oz. 

1-300 Nitroglycerin -- 

1-30 10 % Solution 233 min. 

J Ext, Hyoscyamus 8 oz. 

i-io Oleoresin Capsicum 700 min. 

i-io Oil Peppermint 700 min. 

Calcined Magnesia 2 oz. 

Starch 8 oz. 

Sugar of Milk i lb. 


Total weight dry, 2^ lb. 
(Not counting oil or oleoresin.) 

Die, 9-32 inch. Weight, 2J gr. 

The oil peppermint and oleoresin capsicum 
should be mixed with suflicient bland oil to make 


7,000 drops, and one drop put on each tablet. 

Codeine, Alkaloid or Sulphate, 1-4 Or. 


J Codeine, Alkaloid or Sulphate 4 oz. 

Cane-sugar 10 oz. 

Milk-sugar 6 oz. 


Total weight, lb. 

Die, 7-32 inch. Weight, gr. 
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TABLET MANUFACTURE 


Cold. No. 3 

2 Quinine Sulphate, Trit. (p. 136) 2 lb. 

2 Dover’s Powder 2 lb. 

i Capsicum, powdered 4 oz. 

I Tr. Aconite * F/. 5t ^z. 

Starch 14 oz. 

Acacia-starch-paste 12 oz. 


Total weight dry, 5^ lb. 
Die, J inch. Weight, 5J gr. 


Copper Arsenite, 1-100 Or. 

i-ioo Copper Arsenite 70 gr. 

Cane-sugar 10 oz. 

Milk-sugar 43^5 gr. 

Total weight, ij lb. 

Die, 7-32 inch. Weight, ij gr. 


Corrosive Sublimate, 1-30 Gr. 

1-30 Corrosive Sublimate, powdered 233 gr. 

Ammonium Chloride, granular. ... 19^ oz. 

Total weight, ij Jb. 

Dissolve the corrosive sublimate in 2 ounces 
alcohol, and moisten the ammonium chloride 
with the solution. After drying, sift, and com- 
press without lubricant. 

Die, 7-32 inch. Weight, gr. 

♦U. S. P.,1890. 
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Corrosive Sublimate, 1 Or. 

* 

I X^orrosive Sublimate, powdered i lb. 

Ammonium Chloride, granular i lb. 


Total weight, 2 lb. 
Treat as in Antiseptic, Wilson. Compress 
rather soft. 

Die, i inch. Weight, 2 gr. 

Coryza 

i Camphor 8 oz. 

J Quinine Sulphate, Trit. (p. 136) 8 oz. 

1-64 Morphine Sulphate no gr. 

1-2000 Atropine Sulphate — 

1-200 trituration, 10 = i . . . . 35 gr. 

Starch 6 oz. 

Acacia J oz. 

Cane-sugar 7J oz. 

Acacia-starch-paste 4 oz. 


Total weight dry, 2 lb. 
Die, ^ inch. Weight, 2 gr. 

Cough, No. 2 

I Ammonium Carbonate i lb. 

I Squill, powdered 12 oz. 

J Senega, powdered • 12 oz. 

5 Tr. Opium, Camph., — 

{ i-^o Opium, powdered 140 gr. 

I SO Camphor 140 gr. 

ISO Benzoic Acid 140 gr. 

ISO Oil of Anise 140 min. 
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$accharin 140 gr. 

Milk-sugar 12 dz. 

Talcum, powdered (lubricant) 2 oz. 

Mucilage Acacia, 20% q. s. 


Total weight dry, 3^ lb. 

Mix the squill, senega, opium, benzoic acid, 
saccharin, and milk-sugar, and granulate with the 
mucilage acacia. Dry, and sift (number 20). Dis- 
solve the camphor in the oil anise and add to 
the above granulation. Reduce a sufficient quan- 
tity of ammonium carbonate to make one pound 
number 30 or 40 granule, free from powder which 
will pass through a number 50 sieve. Lubricate 


this with the talcum and mix with the granulation. 
Die, 5-16 inch. Weight, 3^ gr. 

Cough » No. 3 

3 Tr. Sanguinaria* ~ .43 FI. Ext.. . 3150 min. 

1-16 Morphine Acetate i oz. 

5 Wine Antimony =7-50 Tartar 140 gr. 

q. s. Syr. Wild Cherry ~ FI. Ext i pt. 

Starch 8 oz. 

Yellow Dextrin 6 oz. 

Cane-sugar ii oz. 

Oil Bitter Almond, true i oz. 


Total weight dry, 2 lb. 
Evaporate the tincture and fluid extract (which 
must be free from glycerin) to soft extract. Mix 
in the previously triturated powders, granulate, 


• U. S. P., 1890. 
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and dry. Mix the oil bitter almond with# the 
lubricating oil and mix very thoroughly. The oil 
bitter almond contains the equivalent in hydro- 
cyanic acid of the amount present in one pint 
average fluid extract wild cherry. 

Die, 9-32 inch. Weight, 2 gr. 


Cough, No. 4 

^ Ammonium Chloride, powdered . . 8 oz. 

J CuVjeb, powdered 4 oz. 

3 FI. Ext. Wild Cherry 43J oz. 

I Terpin Hydrate i lb. 

I -10 Ext. Liquorice 700 gr. 

Acacia, powdered 8 oz. 

Cane-sugar 10 oz. 

Milk-sugar 9 oz. 

Oil Bitter Almond, true i| oz. 


Total weight dry, 4 lb. 
Proceed as in Cough, No. 3. 

Die, 11-32 inch. Weight, 4 gr. 

Creosote, 1-10 Min. 

i-io Creosote, beechwood 700 min. 

Cane-sugar ii oz. 

Milk-sugar j» iii oz. 


Total weight, lb. 

Granulate the sugars, and use the creosote as 
lubricant. 

Die, 7-32 inch. 


Weight, li gr. 
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Creosote, 1 Min. 


I Creosote, beechwood i4f o^. 

Cane-sugar lb. 

Milk-sugar li lb. 


Total weight dry granulation, 3 lb. 
Granulate the sugars, dry, lubricate, and com- 
press. Drop I minim creosote on each tablet. 


Die, 5-16 inch. Weight, 3 gr. 

Croup, Spasmodic 

1-20 Ext. Cannabis Indica 350 gr. 

1-20 Ext. Hyoscyamus 350 gr. 

5 Tr. Opium, Camph., -- 

" i-SO Opium, powdered 140 gr. 

/-SO Benzoic Acid 140 gr. 

i-jo Camphor 140 gr. 

^ j-SO Oil Anise 140 min. 

5 Syr. Ipecac. - js FI. Ext 2450 min. 

2 Ext. Liquorice 2 lb. 

Milk-sugar 2} lb. 

Mucilage Acacia, 10% q. s. 


Total weight dry, 5 lb. 

Reduce the fluid extract to soft extract, and add 
the solid extracts ; add the opium and benzoic acid 
previously triturated <vith the milk-sugar. Moisten 
with the mucilage acacia sufflciently to granulate. 
When well moistened, mix in the ext. liquorice, 
and granulate. Add the camphor, dissolved in the 
oil anise, to the dry granulation. Compress soft. 

Die, 11-32 inch. Weight, 5 gr. 
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, Cystitis, No. 1 * 

2 Boric Acid 2 lb. 

2 Potas. Bicarb., powdered 2 lb. 

I Ext. Buchu (green) i lb. 

I Ext. Dog-grass i lb. 

i Ext. Corn Silk 8 oz. 

^ Ext. Hydrangea 8 oz. 

1-500 Atropine Sulphate 

/-yo trituration, 10 ^ i 140 gr. 

Starch 17 oz. 

Acacia 3 oz. 


Total weight dry, 7J lb. 

Triturate together all the powders except the 
potassium bicarb. Soften the extracts and evapo- 
rate on water-bath (preferably in vacuum-pan) 
until a small portion, when removed and cooled, 
is quite brittle. Then incorporate the powders 
(best in a hot mixer or vacuum-pan), pull apart 
into small pieces, and cool. Grind and powder. 
Mix with the potassium bicarb, in hne i)owder. 
Moisten with alcohol. Dry, sift, etc. 

When apparatus is available, the following pro- 
cedure is recommended: Instead of the extracts use 


Buchu, No. 40 4 lb. 

Dog-grass, No. 40 3 lb. 

Corn Silk, No. 40 2^ lb. 

Hydrangea, No. 40 2J lb. 


Mix and exhaust with 70 % Alcohol. Recover 
the alcohol, reduce the extract in a vacuum-pan, 
and complete as directed above. 

Die, 7-16 inch. 


Weight, 7^ gr. 
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Damiana Comp. 


2 Ext. Damiana 2 lb. 

1-30 Phosphorus 233 gr. 

^ Ext. Nux Vomica 4 oz. 

Starch 8 oz. 

Milk-sugar 4^ oz. 


Total weight dry, 2^ lb. 

Make granulation in the usual manner, omitting 
the phosphorus. Dissolve the phosphorus with 
the usual precautions in about 4 oz, chloroform 
(see p. 130), and add to the spread-out granula- 
tion. Stir lightly with spatula or scoop until the 
chloroform is evaporated, lubricate and compress 
at once, protecting as much as possible from air. 


Die, 5-16 inch. Weight, 2^ gr. 

Diarrhoea 

1 Opium, powdered 4 oz. 

\ Camphor, powdered 4 oz. 

J Ipecac, powdered 2 oz. 

J Lead Acetate 1167 

I Bismuth Salicylate, basic i lb. 

Starch 5i oz. 

Acacia-starch-paste 4 oz. 


Total weight dry, 2 \ lb. 
Die, 9-32 inch. Weight, 2J gr. 

Diarrhoea, No. 2 

J Calomel 2 oz. 

1-32 Ipecac, powdered i oz. 
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I- 1 6 Camphor, powdered i lOz. 

i-i6 Morphine Sulphate i oz. 

i-iOv Capsicum, powdered i oz. 

Cane-sugar lo oz. 

Milk-sugar 4^ oz. 


Total weight, lb. 

Die, 7-32 inch. Weight, gr. 

Digitalin, I-lOO Or. 

See Copper Arsenite, i-ioo gr. 

Digitalis, FI. Ext., 1 Min. 


I Digitalis, FI. Ext 14J oz. 

Milk-sugar 17 oz. 


Total weight dry, lb. 

In order to produce a green tablet the fluid 
extract should be reduced in vacuo. Also, the 
stronger the alcohol used in exhausting the drug, 
the greener the extract. Drying must be con- 
ducted quickly at low temperature, and the heat 
removed as soon as the granulation is dry. 


Die, 7-32 inch. Weight, li gr. 

1 

Diuretic, No. 1 

I Digitalis, powdered i lb. 

I Ext. Buchu I lb. 

I Potassium Nitrate, powdered i lb. 

; Squill, powdered i lb. 
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Gtarch •. i.lb. 

Milk-sugar pz. 


Total weight dry, 5 lb. 
Die, 11-32 inch. Weight, 5 gr. 

Diuretic, No. 3 

1 Digitalis, powdered i lb. 

2 Potassium Nitrate 2 lb. 

i Extract Buchu 8 oz. 

i Ext. Scoparius 8 oz. 

I Oil Juniper Berries 14I oz. 

Starch i lb. 

Milk-sugar 4 oz. 


Total weight dry (without oil), 5 lb. 
Drop one minim oil juniper berries on each 


tablet. 

Die, 11-32 inch. Weight, 5 gr. 

Dobell’s Solution, 1 Oz. 

7J Sodium Bicarbonate 7i lb. 

7^ Sodium Borate 7i lb. 

ij Carbolic Acid lb. 

Syrup 12 oz. 


Total weight dry, 17^ lb. 

Mix the syrup with 16 oz. water and warm. 
Melt the carbolic acid and add to the syrup and 
water. Granulate the powders with the mixture. 

Die, 9-16 inch. Weight, 17! gr, 
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To make Dobell’s Solution, dissolve one tablet 
in sufficient water to make 7f dr. and add \ dr. 
glycerin. 

Dover’s Powder, 2 1-2 Gr. 

2^ Dover’s Powder 2J lb. 

Granulate with 10 % Mucilage Acacia. 

Die, 9-32 inch. Weight, 2J gr. 

T. T, Form 

2 J Dover’s Powder = 

( I Opium, powdered 4 oz. 

( J Ipecac, powdered 4 oz. 

Cane-sugar 6 oz. 

Milk-sugar 6 oz. 


Total weight, ij lb. 
Die, 7-32 inch. Weight, gr. 

Dyspeptic, Haworth 

1-40 Strychnine Sulphate — 

J Trituration, jo~ i (p. 142) .... 4 oz. 

J Ipecac, powdered 2 oz. 

' -i Rhubarb, powdered 4 oz, 

J Capsicum, powdered.^ 2 oz. 

Cane-sugar 4 oz. 

Milk-sugar 4 oz. 


Die, 7-32 inch. 


Total weight, i j lb. 
Weight, ij gr. 
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Emmena^ogue, Improved 


I Ext. Cotton Root Bark i lb. 

T Ergo tin i lb. 

I Ext. Black Hellebore i lb. 

I AloeSf Socotrinc i lb. 

I Iron Sulphate, dried i lb. 

1 Oil Savinc 4 oz. 

Starch lb. 

Yellow Dextrin 8 oz. 

Milk-sugar 8 oz. 


Total weight dry (without oil), lb. 

Reduce the mixed extracts, ergotin, and aloes, 
to brittlenevss (or nearly) on water-bath ; or, pref- 
erably, in vacuo. Mix in the powders, cool, dry 
if necessary, and grind to number i6 granule. 
Then add about i ounce of the oil savinc, and, 
after compression, spray on the balance. 


Ergotin, 1 Or. 

I Ergotin i lb. 

Starch 6 oz. 

Yellow Dextrin 2 oz. 

Milk-sugar 4 oz. 


Total weight dry, li'lb. 

Die, 7-32 inch. ^ Weight, li gr. 

Fever, Davis 

^ Tr. Aconite * ~ .07 FI. Ext 490 min. 

i-io Tr. Bryonia * ~ .0/ F/. £%/ 70 min. 


♦ U. S. P. *890. 





FORMULARY 


179 


i-io Tr. Belladonna * .0/5 F/. 105 min. 

Cane-sugar 9I oz. 

Milk-sugar 10 oz. 


Total weight dry, i\ lb. 

Die, 7-32 inch. Weight, ij gr. 

Fowler’s Solution, 5 Min. 

5 Fowler’s Solution, — 1-20 Potassium 

A r senile 350 gr. 

Ammonium Chlor., granular 8400 gr. 

Total weight, 1 J lb. 

Dissolve the potassium arsenite in a little water 
and moisten the ammonium chloride with the 
solution. Dry and mix thoroughly. Compress 


without lubricant. 

Die, 7-32 inch. Weight, i\ gr. 

Gonorrhoea 

I Cubeb, powdered (No. 100) . . i lb. 

I Copaiba, Balsam (solidifiable) i lb. 

J Iron Sulphate, dried 4 . oz. 

J Venice Turpentine 4 oz. 

J Oil Sandalwood 4 oz. 

i-io Oil Wintergreen 700 min. 

Calcined Magnesia 8 oz. 

Starch li lb. 

m 

Milk-sugar i lb. 

Cane-sugar i lb. 7 oz. 

Acacia-starch-paste 12 oz. 


Total weight dry (without oils), 7 lb. 


* U. S. P. 1890. 
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Re(^uce the copaiba and Venice turpentine to 
about one pound, on a steam-bath or over a low 
flame. Remove the heat and stir in the calcined 
magnesia. Cool, powder, triturate with the other 
powders, and granulate. Mix the oils sandalwood 
and wintergreen with sufficient bland oil, and put 
one drop on each tablet, or spray. , 

Die, 13-32 inch. Weight, 7 gr. 


Guaiac Comp. 

3 Res. Guaiac, powdered 3 lb. 

1 Ext. Pokeroot i lb. 

2 Potassium Iodide, powdered 2 lb. 

i-ioo Colchicine 70 gr. 

i-ioo Digitalin 70 gr. 

Starch lb. 

Milk-sugar 4 oz. 


Total weight dry, 7^ lb. 

Triturate all the powders except the potassium 
iodide together, and mix with the ext. pokeroot, 
previously warmed, and, if necessary, thinned with 
a little diluted alcohol. Dry, powder, and mix 
with the potassium iodide. Moisten slightly, by 
spraying with diluted ^alcohol. Mix, dry, and sift. 

On account of the extremely high price of col- 
chicine, some manufacturers use in its stead, its 
equivalent of assayed fluid or solid extract col- 
chicum seed or root. 

Die, 13-32 inch. 


Weight, 7i gr. 
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Heart Stimulant 

(See page 104.) 

•i Tr. Bellad/f= -->^0 FI. Ext.. . 

2 Tr. Digitalis * — j-io FI. Ext. 

2 Tr. Strophanthus * 

i-ioo Nitroglycerin — i-io 10 % sol. 

Starch 

Cane-sugar 

Milk-sugar 

Total weight dry, ij lb. 


Die, 7-32 inch. Weight, lA gr. 

Hepatica 

J Euoynmin 2 oz. 

1-20 Podophyllin 350 gr. 

^ Ipecac, powdered 2 oz. 

i Calomel 2 oz. 

1-12 Aloin 583 gr. 

Cane-sugar 3J oz. 

Milk-sugar 6 oz. 


260 min. 
2100 min. 
30 oz. 
700 gr. 

5 oz. 

6 oz. 
II i oz. 


Total weight, ij lb. 
Die, 7-32 inch. Weight, ij gr. 

Heroin, 1-12 Or. 

1-12 Heroin 583 gr. 

Cane-sugar ^ 10 oz. 

Milk-sugar 3792 gr. 

Total weight, ij lb. 

Weight, ij gr. 


Die, 7-32 inch. 


* U. S. P. 1890. 
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Infusion, Buchu Comp. 

120 Infusion Buchu (5%)"/>^ Ext iB. 

20 Tr. Hyoscyamus= % Ext it oz. 

6 Potassium Bicarbonate, powdered. . . 6 lb. 

Starch 12 oz. 

Acacia 3 oz. 

Milk-sugar 5 oz. 


Total weight dry, 9 lb. 
Follow procedure indicated under Cystitis. 

Die, 7-16 inch. Weight, 9 gr. 


Injection 

2^ Alum, powdered 2 ^ lb. 

2 Zinc Sulphate 2 lb. 

\ FI. Ext. Hydrastis 7i oz. 

(or J Ext. 2 oz.) 

Milk-sugar 12^ oz. 

Cane-sugar 12 oz. 

Boric Acid, powdered (lubricant) .... 4 oz. 


Total weight dry, 5 lb. 
Proceed as in Alum Comp. 

Die, 11-32 inch. Weight, 5 gr. 

Ipecac, Powdered, 1-2 Or. 

i Ipecac, powdered 8 oz. 

Cane-sugar 12 oz. 


Die, 7-32 inch. 


Total weight, lb. 
Weight, ij gr. 
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Iron, Arsenic, and Strychnine ^ 

I. Iron, Reduced i lb. 

i-ioo Arsenous Acid Trit. lo / 700 gr. 

1-60 Strychnine Sulphate -- Tril.ro - r 1167 gr 
Cane-sugar 3383 gr. 

Total weight, i 'I lb. 

Die, 7-32 inch. Weight, 14 gr. 


Iron, Quinine, and Strychnine 

i Iron, Reduced 8 oz. 

i Quinine Sulphate, Trit. (p. 136) .. 8 oz. 

1-120 Strychnine Sulphate - Trit. 

I -^10 583 gr. 

Starch 4 

Cane-sugar i| oz. 

Acacia-starch-paste 3 oz. 


Total weight dry, lb. 
Die, 7-32 inch. Weight, ij gr. 

Lead Acetate, 1 Or. 

I Lead Acetate i lb. 

Boric Acid, powdered 4 oz. 

Syrup, 3 vol. Water, i vol q. s. 

Total weight dry, lb. 


Dry the lead acetate for several hours at about 
no F. Mix with 3 ounces of the boric acid and 
granulate. Lubricate with i oz. boric acid. 

Die, 7-32 inch. Weight, li gr. 
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^ Lead and Opium Wash 


5 Lead Acetate 5 lb. 

J Ext. Opium, U. S. P 4 oz. 

4 Ammonium Chloride, granular 4 lb. 

Boric Acid, powdered i lb. 3 oz. 

Syrup, 3 vol. Water, i vol q. s. 


Total weight dry, 10 lb. 

Dry out the lead acetate at about 110° F. Mix 
with 2^ oz. of the ext. opium and 14 oz. of the 
boric acid, granulate and dry. Mix the ammonium 
chloride with the balance (i V oz.) of the ext. 
opium, moisten just enough to produce uniform 
color, and dry. Mix the dry granulations, lubri- 
cate with the balance (5 oz.) of the boric acid, and 
compress. The ammonium chloride is used to 
increase the solubility of the lead acetate. Decom- 
position results when the salts are heated together, 
and hence the necessity for separate granulation. 


Die, 7-16 inch. Weight, 10 gr. 

Lithium Benzoate, 3 Gr. 

3 Lithium Benzoate 3 lb. 

Milk-sugar 10 oz. 

Syrup, 3 vol. Water, i vol q. s. 


Total weight dry, 4 lb. 
Die, 11-32 inch. Weight, 4 gr. 


Lithium Citrate, 5 Gr. Effervescent 

(See p. 55.) 
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Manganese Dioxide, 1 Gr. 

I -Manganese Dioxide, precip i lb. 

Starch ^ oz. 

Milk-sugar 2 oz. 

Acacia-starch-paste 2J oz. 


Total weight dry, lb. 

Die, i inch. Weight, gr. 

Menorrhagic 

3 Gallic Acid 3 ]b. 

I Ergotin I lb. 

i Hydrastin 8 oz. 

Starch 12 oz. 


Total weight dry, 5 lb. 

Die, 11-32 inch. Weight, 5 gr. 

Mercury with Chalk, 1-2 Gr. 

i Mercury with Chalk 8 oz. 

Cane-sugar 8 oz. 

Milk-sugar 8 oz. 


Total weight, i J lb. 
Die, 7-32 inch. Weight, i J gr. 

Mercury (ic) Iodide, Red, 1-8 Gr. 

Mercury (ic) Iodide, Red* 2 oz. 

Cane-sugar 10 oz. 

Milk-sugar 8 oz. 


Die, 7-32 inch. 


Total weight, lb. 
Weight, ij gr. 
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Mercury (ous) Iodide, Yellow, 1-4 Or. 


i Mercury (ous) Iodide, Yellow ^ o:z. 

Cane-sugar 12 oz. 

Milk-sugar 8 oz. 

Total weight, lb. 

Die, 7-32 inch. Weight, gr. 


Protect carefully from light throughout opera- 
tion. 


Migraine, No. 1 

2 Acetanilid 2 lb. 

i Camphor, Monobromated 8 oz. 

i Citrated Caffeine — Alkaloid 4 oz. 

Starch 8 oz. 

Milk-sugar 2 oz. 

Acacia-starch-paste 6 oz. 


Total weight dry, 3^ lb. 

As citric acid reacts with acetanilid, liberat- 
ing acetic acid, the alkaloid caffeine must be 
used. 

Lubricant, talcum mixed with starch. 

Die, 5-16 inch. ^ Weight, 3J gr. 

Mixed Treatment 

5 Potassium Iodide 5 lb. 

1-30 Corrosive Sublimate 233 gr. 

1-40 Arsenous Acid ~ % Trit. 10 ~ i . . 4 oz. 
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30 Syr. Sarsaparilla Comp. ~ 

7 FI. Ext. (free from glycerin) . . 6^ pt. 

Oil Wintergreen Spray. 

Oil Sassafras Spray. 

Starch 9 oz. 

Milk-sugar 8 oz. 


Total weight, 7^ lb. 

Reduce the fl. ext. and mix in the previously 
triturated powders, omitting the potassium iodide. 
Dry, grind, and powder. Triturate with the 
potassium iodide (preferably in a ball mill), 
moisten slightly with alcohol, dry, etc. Spray the 
compressed tablets. 

Die, 11-32 inch. Weight, 7^ gr. 


Mixed Treatment, No. 2 


2 Potassium Iodide, granulated 2 lb. 

5 Syrup Iron Iodide - - 

.67 Iron Iodide 10 J oz. 

1-64 Corrosive Sublimate no gr. 

2 Donovan’s Solution = 

( i-^o Mercuric Iodide (Red) 140 gr. 

( I -JO Arsenic Iodide 140 gr. 


? Tr. Nux Vomica = i-2j Ext. powd. 280 gr. 


^ Total weight, 2| lb. 
Triturate all ingredients, except the potassium 
iodide, together. Mix with the potassium iodide. 
Moisten slightly with alcohol. Dry, sift, and 
compress without lubricant. 

Die, J inch. 


Weight, 2} gr. 
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Morphine Sulphate, 1-4 Or. 

See Codeine Sulphate, J gr. 

Morphine Sulphate, 1-2 Or. 

i Morphine Sulphate 8 oz. 

Cane-sugar 8 oz. 

Milk-sugar 4 oz. 


Total weight, gr. 
Avoid excess of water in moistening. 

Die, 7-32 inch. Weight, ij gr. 

Morphine and Atropine 

Morphine Sulphate 4 oz. 

1-150 Atropine Sulphate = 

7-/5 Trituration, 10 ~ i 467 gr. 

Cane-sugar 8 oz. 

Milk-sugar 3033 gi. 

Total weight, ij lb. 

Die, 7-32 inch. Weight, ij gr. 

Myalgic 

2 Sodium Salicylate 2 lb. 

2 Acetanilid 2 lb. 

i Citrated CafTeine — 7-^ A//v^a/c'/J 4 .oz. 

i Cerium Oxalate 8 oz. 

Starch .<■ 13 oz. 

Milk-sugar 6^ oz. 

Acacia-starch-paste 12 oz. 


Die, I inch. 


Total weight dry, 6^ lb. 

Weight, 6i gr. 
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Nausea 

2 . Bismuth Subnitrate 2 lb. 

2 Cerium Oxalate 2 lb. 

1-12 Cocaine Hydrochloride 583 gr. 

Starch 14 oz. 

Milk-sugar 6J oz. 

Acacia-starch-paste 8 oz. 


Total weight dry, 5^ lb. 

Dissolve the cocaine in about one ounce of 
water and mix with the paste before granulating. 

Die, 11-32 inch. Weight, 5J gr. 

Nerve Tonic 

I -10 Zinc Phosphide 700 gr. 

\ Ext. Nux Vomica 4 oz. 

I Iron, Reduced i lb. 

Cane-sugar 7^ oz. 


Total weight dry, if lb. 

Die, 7-32 inch. Weight, i| gr. 

Neuralgic, Brown-Sequard 

J Ext. Hyoscyamus 10 J oz. 

J Ext. Conium Fruit io| oz. 

^ Ext. Ignatia a 8 oz. 

i Ext. Opium 8 oz 

J Ext. Aconite SJ ^z. 

4 Ext. Cannabis Ind 4 oz. 

I Ext. Stramonium Seed 1400 gr. 

J Ext. Belladonna 1167 gr. 
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Starch i lb. 

Milk-sugar i . lb. 

Yellow Dextrin ‘8 oz. 


Total weight dry, 5 lb. 
Die, 11-32 inch. Weight, 5 gr. 

Neuralgic, Gross 

2 Quinine Sulphate, Trit. (p. 136) .. . 2 lb. 

1-20 Arsenous Acid - 

1-2 Trituration, 10 ~~ I (p. 115). 8 oz. 

1-30 Strychnine Sulphate - 

i-j Trituration, 10 - i (p. 142) , 2333 gr. 

1-20 Morphine Sulphate 350 gr. 

i Ext. Aconite Leaf 8 oz. 

Starch 10 oz. 

Acacia 2 oz. 


Total weight dry, 4 lb. 
Die, 11-32 inch. Weight, 4 gr. 

Neuralgic Headache, Myers 

5 Sodium Bromide, powdered 5 lb. 

i 1-4 Alkaloid .. 4 oz. 

I Acetanilid 1 lb. 

i Ext. Hyoscyamus 8 oz. 

1-50 Morphine Sulj^hate 140 gr. 

Milk-sugar 6 oz. 


Total weight dry, 7 lb. 
Triturate the powders together and granulate 
with the extract, previously thinned by warming, 
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and, if necessary, by the addition of a small quan- 
tity of water. Usually, no lubricant is necej^sary. 


Die, I inch. Weight, 7 gr. 

Nitroglycerin, 1-100 Gr. 

i-ioo Nitroglycerin — 10% sol 700 gr. 

Cane-sugar 10 oz. 

Milk-sugar 4305 gr. 


Total weight dry, i-J lb. 
Granulate the mixed sugars with the nitrogly- 
cerin solution, adding water as necessary. 


Die, 7-32 inch. Weight, gr. 

Normal Salt Solution 

30.9 Sodium Chloride, C. P 30.9 lb. 

Die, f inch. Weight, 30.9 gr. (2 gm.) 

Nux and Ignatia Comp. 

I Tr. Nux Vomica — /-50 Ext,. . 140 gr. 

I Tr. Ignatia == 1^40 Ext 175 gr. 

5 Tr. Cinchona — 1-4 Ext 4 oz. 

I Tr. Matricaria ~ /-zo El. Ext. 700 min. 

I Tr. Gentian Comp. =3-20 Ft. 

Ext. 1050 min. 

• J Tr. Calumba — i~20 Ft. Ext. . . 350 min. 

1-300 Phosphorus 23 gr. 

I Aromatic Powder. .. f i lb. 

Starch 6 oz. 

Milk-sugar 4 oz. 

Acacia 2 oz. 


Total weight dry, 2 lb. 



192 


TABLET MANUFACTURE 


Add the phosphorus to the dry granulation of 
the bther ingredients as directed under Aphro- 
disiac (which see). It is advisable to add -to the 
granulation a few drops of the oils representing 
the spices of the aromatic powder. 

Die, 9-32 inch. Weight, 2 gr. 


Nux and Pepsin 

I- 100 Nux Vomica, powdered 70 gr. 

I- 10 Pepsin (insoluble) powdered 700 gr. 

Cane-sugar 3605 gr. 

Milk-sugar 10 oz. 


Die, 7-32 inch. 

Total weight, ij lb. 
Weight, ij gr. 

Opium, 

Powdered, 1 Gr. 

I Opium, powdered 

I lb. 

Starch 

4 oz. 

Die, 7-32 inch. 

Total weight, lb. 

Weight, gr. 

Opium and Camphor 

i Opium, powdered. 

4. oz. 

\ Camphor 


Cane-sugar *, 


Milk-sugar 

10 oz. 

Total weight, ij lb. 
Dry quickly at low temperature. 

Die, 7-32 inch. 

Weight, li gr. 
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Opium and Lead Acetate 

i Opium, powdered 4^ oz. 

J Lead Acetate 12 oz. 

Starch 5 oz. 

Boric Acid 2^ oz. 

Acacia-starch-paste 4 oz. 


Total weight dry, lb. 
Die, 7-32 inch. Weight, ij gr. 

Ox-Qall Comp. 

I Purified Ox-gall i lb. 

I Pancrcatin i lb. 

J Ext. Colocynth Comp 4 oz. 

J Quinine Hydrochloride 8 oz. 

I Ext. Nux Vomica 2 oz. 

I Ext. Dandelion i lb. 

Starch 14 oz. 

Liquorice Root, powdered 4 oz. 


Total weight, dry, 4J lb. 

Die, 11-32 inch. Weight, 4^ gr. 

Papain Comp. 

I Papain i lb. 

Willow Charcoal 8 oz. 

2i Sodium Bicarb 2J lb. 

Milk-sugar ^ 2 oz. 

Cane-sugar 12 oz. 

Oil Wintergreen 2 dr. 

Mucilage Acacia io% q. s. 


Total weight dry, 5 lb. 
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Add the oil wintergreen to the granulation. 


Die, 5 -i 6 inch. Weight, 5 ”gr. 

Paregoric, 10 Min. 

10 Paregoric, U. S. P. — 

7-25 Opium, powdered 280 gr. 

7-25 Camphor 280 gr. 

I -2^ Benzoic Acid 280 gr 

7-25 Oil Anise 280 gr. 

Milk-sugar 3455 

Cane-sugar 10 oz. 


Total weight, ij lb. 
Add the camphor, dissolved in the oil anise to 
the dry granulation of the other ingredients. 


Die, 7-32 inch. Weight, ij gr. 

Pepsin, 5 Or. 

5 Pepsin, imsoluble, powdered 5 lb. 

Starch or milk-sugar i lb. 

Total weight, 6 lb. 

Granulate with alcohol. 

Die, I inch. Weight, 6 gr. 

Pepsin, Bismuth, and Charcoal 

2 Pepsin, insoluble, powdered 2 lb. 

2 Bismuth Subnitratt 2 lb. 

2 Charcoal, wood 2 lb. 

Cane-sugar i lb. 


Die, I inch. 


Total weight, 7 lb. 
Weight, 7 gr. 
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Pepsin, Pancreatin Comp. 


I Pepsin, insoluble, powdered ♦! lb. 

I Pancreatin i 

i Celery Seed, powdered 4 oz. 

Calcium Lactophosphate 4 oz. 

Milk-sugar i 


Total weight, 3 J lb. 

Granulate with alcohol. 

Die, 11-32 inch. Weight, 3^ gr. 

Pepsin Pancreatin Comp. No. 2 

f Pepsin, insoluble, powdered 12 oz. 

4 Pancreatin 12 oz. 

2 Bismuth Subnitratc 2 lb. 

I Sodium Bicarbonate i lb. 

i Ginger, powdered 8 oz. 

1-12 Ext. Nux Vomica 583 gr. 

Milk-sugar 7 oz. 


Total weight dry, 5^ lb. 
Granulate with diluted alcohol. 

Die, 11-32 inch. Weight, 5J gr. 

Phenacetine, 5 Gr. 

See Acetanilid, Aromatic. 


Phenacetine and Salol 


2J Phenacetine •. 2^ lb. 

2i Salol 2i lb. 

Starch lb. 

Syrup 4 oz. 


Total weight dry, 6J lb. 
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Granulate with 4 oz. syrup mixed with sufficient 
alcohhl to thoroughly moisten. Dry at a tempera- 
ture below 104° F. 

Die, I inch. Weight, gr. 

Placebo (Blank). 

White. 


Milk-sugar i lb. 

Cane-sugar i lb. 


Total weight, 2 lb. 
Die, 7-32 inch, with flat punches. Weight, 2 gr. 

Pink. 

Same as white with addition of Erythrosin D 
15 gr. or Carmine Solution (p. 94) q. s. 

Brown. 

Same as white with addition of Burnt Umber q. s. 
Yellow. 

Same as white with addition of Alcoholic Tr. 
Curcuma (p. 95) q. s. 

Podophyllin, 1-4 Qr. 

See Aloin, i gr. 

Poke !lluice, 2 Min. 

2 Poke Juice — 2 Trituration (p. 132) 2 lb. 

Granulate with diluted alcohol. 

Die, i inch, or 7-32 inch with flat punches. 

Weight, 2 gr. 
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Potassium Arsenite 


3 ee Fowler’s Solution. • 

Potassium Bicarbonate, 5 Gr. 

•5 Potassium Bicarbonate, No. 16 5 lb. 

Lubricant usually unnecessary. 

Die, 11-32 inch. Weight, 5 gr. 


Potassium Bromide 

See Ammonium Bromide. 

Potassium Chlorate, 5 Gr. 


5 Potassium Chlorate, No. 16 5 lb. 

(See p. 134) 

No lubricant. 

Die, 11-32 inch. Weight, 5 gr. 

Potassium Chlorate and Borax 

2^ Potassium Chlorate, No. 16 2J lb. 

2J Borax, powdered 2J lb. 

Syrup, 3 vol. Water, i vol q. s. 


Total weight dry, 5^ lb. 
Granulate the borax with the syrup and water. 
Dry and lubricate with oil. Mix with the potas- 
sium chlorate gently. 

Die, I inch. Weight, 5^ gr. 

Potassium Iodide, 5 Gr. 

5 Potassium Iodide, granular 5 lb. 

No lubricant. 

Die, 9-32 inch. 


Weight, 5 gr. 
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Potassium Nitrate, 5 Or. 

5 Pot^assium Nitrate. No. i6 5 jb. 

No lubricant. 

Die, 11-32 inch. Weight, 5 gr. 

Potassium Permanganate, 1 Gr. 

1 Potassium Permanganate, No. 20 i lb. 

Sift free from dust with number 50 sieve. 
No lubricant. (See p. 135). 

Die, 3-16 inch, or 5-32 inch. Weight, i gr. 

Quinine Bisulphate, 2 Gr. 

2 Quinine Bisulphate 2 lb. 

Syrup, 3 vol. Water, i vol q. s. 


Total weight dry, 2 lb. 


Die, 9-32 inch. Weight, 2 gr. 

Quinine and Capsicum 

2 Quinine Sulphate, Trit. (p. 136) 2 lb. 

i Capsicum, powdered 4 oz. 

Starch 8 oz. 

Cane-sugar 7i oz. 

Acacia, powdered 2 oz. 

Acacia-starch-paste 6 oz. 


< Total weight dry, 3^ lb. 
Die, 11-32 inch. Weight, 3^ gr. 


Quinine, Iron, and Arsenic 

2 Quinine Sulphate, (p. 136) .. 2 lb. 

I Iron, Reduced i lb. 





FORMULARY 


199 


1-50 Arsenous Acid — i-s Trit. 10 = 1 . 1400 gr. 

• Starch 12 oz. 

Cane-sugar Si oz. 

Acacia-starch-paste 8 oz. 


Total weight dry, 4^ lb. 

Die, 11-32 inch. Weight, 4J gr. 

Quinine Sulphate, 2 Gr. 

2 Quinine Sulphate, Trit. (p. 136) 2 lb. 

Starch 8 oz. 

Cane-sugar 7i oz. 

Acacia, powdered 2 oz. 

Acacia-starch-paste 6 oz. 


Total weight dry, 3J lb. 

Die, 11-32 inch. Weight, 3J gr. 

Rheumatic 

Sodium Salicylate 7J lb. 

2 Sodium Bicarbonate 2 lb. 

2^ Wine Colchicum Seed*— j-c? FI. 

Ext oz. 

q. s. Oil Wintergreen 350 min. 

Starch lb. 

Acacia ^ i oz. 

Acacia-starch-paste i J pt. 


Die, i inch. 


Total weight dry, iij lb. 

Weight, iij gr. 


♦ U, S. P. 1890. 
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Rhinitis, 1-2 Strength 


J Camphor 4 ’ oz. 

i FI. Ext. Belladonna (Rt.) 875 min. 

i Quinine Sulphate, Trit. (p. 136) 4 oz, ' 

Cane-sugar 6 oz. 

Milk-sugar 6 oz. 


Total weight dry, ij lb. 
Die, 7-32 inch. Weight, li gr. 

Rhubarb and Ipecac Comp., No. 2 


2 Rhubarb, powdered 2 lb. 

i /pecac, powdered 4 oz. 

1-20 Peppermint, Oil 350 min. 

J Aloes, Socotrinc, powdered 8 oz. 

5 A^ux Vomica Tr. — i-io Ext. . . . 700 gr. 

5 5 odium Bicarbonate 5 lb. 

Curcuma, powdered 2J oz. 

Tr. Shellac, 10% (p. 137) q. s. 


Total weight dry, 8 lb. 

Granulate the rhubarb, 4 oz. aloes, and ext. 
nux vomica with water. Granulate the ipecac, 
4 oz. aloes, soda, and curcuma with the tr. shellac. 
Dry separately. Mix and add the oil peppermint. 


Die, 15-16 (or i) inch. 


Weight, 8 gr. 
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Rhubarb and Ipecac Comp. 


•I Rhubarb, powdered i lb. 

5 Sodium Bicarbonate 5 lb. 

J Ipecac, powdered 2 oz. 

1-20 Oil Peppermint 350 min. 

Starch 3 oz. 

Curcuma, powdered 2J oz. 

Tr. Shellac, 10% (p. 137) q. s. 


Total weight dry, 6^ lb. 
Granulate the rhubarb and starch with water. 
Granulate the soda, ipecac, and curcuma with the 
tr. shellac. Dry separately. Mix and add the oil 


peppermint. 

Die, I inch. Weight, 6^ gr. 

Rhubarb and Soda Comp. 

li Rhubarb, powdered ij lb. 

Sodium Bicarbonate lb. 

i-io Oil Peppermint 700 min. 

Starch 3 oz. 

Curcuma, powdered J oz. 

Tr. Shellac, 10% (p. 137) q. s. 


Total weight dry, 3J lb. 
Granulate same as in Rhut>arb and Ipecac Comp. 
Die, 9-32 inch. Weight, 3! gr. 


Note. — On a small scale this tablet may be 
compressed without granulation. The powdered 
rhubarb and soda are mixed and compressed, and 
the oil sprayed on. See page 137. 
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Saccharin, 1-2 Or. 


i Saccharin 8 oz. 

Milk-sugar 12 oz. 


Total weight, ij lb. 

Granulate with acacia mucilage, 10 %, and com- 
press rather soft. 

Die, 7-32 inch. Weight, li gr. 

Saccharin, 1-2 Gr. with Soda 


i Saccharin 8 oz. 

i Sodium Bicarbonate, gran. (p. 140) 8 oz. 

Milk-sugar 4 oz. 


Total weight, lb. 

Granulate the saccharin and milk-sugar with 
mucilage acacia, 10%. Mix the dry granulation 
with the sodium bicarbonate granulation. 

Die, 7-32 inch. Weight, ij gr. 


Salicin, 5 Gr. 

See Acid, Salicylic, 5 gr. 

Salol, 5 Gr. 


5 Salol 5 lb. 

Starch i lb. 

Syrup 8 oz. 

Alcohol q. s. 


Total weight dry, 6J lb. 
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Mix sufficient alcohol with the syrup to granu- 
late the mixed powders. Dry at a temporature 
below 104° F. 

Die, I inch. Weight, gr. 

Santonin, 1-2 Or. 

J Santonin 8 oz. 

Cane-sugar 10 oz. 

Milk-sugar 2 oz. 


Total weight, i j lb. 

Protect from light throughout operation. 


Die, 7-32 inch. 

Weight, 1^ gr. 

Santonin 

and Calomel 

i Santonin 

8 oz. 

10 Calomel 

7°o gr. 

Cane-sugar 

10 OZ. 

Milk-sugar 

175 gr- 

Protect from light. 
Die, 7-32 inch. 

Total weight, lb. 

Weight, li gr. 

Sedative 

Ext. Valerian 

I lb. 

'Ext. Sumbul 

I lb. 

Asafetida, Purified . 

I lb. 

Starch 

. . .• 1 lb. 

Yellow Dextrin 

8 OZ. 

Milk-sugar 

lb. 

Die, J inch. 

Total weight dry, 5 lb. 

Weight, 5 gr. 
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Soda Mint 

4 So'dium Bicarb., gran. (p. 140) 4' .lb. 

\ Ammonium Carbonate 4 oz. 

J Oil Peppermint 1167 min. 


Total weight without oil, 4^ lb. 

Grind sufficient ammonium carbonate to yield 4 
ounces number 20 granule, free from powder 
which will pass through a number 50 hair sieve. 
Lubricate the soda granulation with about i ounce 
oil of peppeimint and add the ammonium carbon- 
ate. Spray the compressed tablets with the bal- 
ance of the oil. 

Die, 5-16 inch. Weight, 4^ gr. 

Soda Mint, “ Commercial ” 

5 Sodium Bicarb., gran. (p. 140) 5 lb. 

q. s. Oil Peppermint i oz. 

Die, 5-16 inch. Weight, $ gr. 

This is the variety usually sold in bulk and in 
packages for retailing. 

Sodium Arsenate, 1-10 Or. 

i-io Sodium Arsenate, Trit. ( p. 139) .. . 700 gr. 

Cane-sugar 3675 gr. 

Milk-sugar 10 oz. 


Die, 7-32 inch. 


Total weight, lb. 
Weight, i\ gr. 
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Sodium BeAzoate 

See Lithium Benzoate. 

Sodium Bicarbonate, 5 Or. 


5 Sodium Bicarb., gran. (p. 140) 5 lb 

Lubricant, oil. 

Die, 5-16 inch. Weight, 5 gr. 


Sodium Bromide 
See Ammonium Bromide. 

Sodium Phosphate, Dried 
See Lithium Benzoate. 

Sodium Salicylate, 5 Gr. 


5 Sodium Salicylate 5 lb. 

q. s. Oil Wintergreen Spray 

Starch 12 oz. 

Gelatin (or best white glue) 12 oz. 


Total weight, 6J lb. 
Soak the gelatin in warm water (about 6 to 8 
ounces) until dissolved, and granulate the mixed 
powders with it. When dry, sift out and reserve 
for a subsequent use all powder passing through 
a number 50 sieve. Lubricants, oil, i %; talc, 
3 % ; mixed with starch, 2 %. 

Die, f inch. Weight, 6J gr. 

Sodium Salicylate Comp. 

3 Sodium Salicylate 3 lb. 

J Ext. Colchicum Rt 8 oz. 
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I Tr. Digitalis,* ==j- 8 o Ext 263 gr. 

Starch 14 bz. 

Acacia 'Sioz. 


Total weight dry, 4^ lb. 
Die, 11-32 inch. Weight, 4^ gr. 

Sodium Sulphite Comp. 

(Antiferment.) 

I Sodium Sulphite i lb. 

I Acid, Salicylic i lb. 

J Ext. Nux Vomica 2 oz. 

J Capsicum, powdered 2 oz. 

i-io Ipecac, powdered 700 gr. 

Starch 9 oz. 

Acacia 2 oz 


Total weight dry, 3 lb. 

Die, 5-16 inch. Weight, 3 gr. 

Sodium Sulphocarbolate, 2 1-2 Or. 

2J Sodium Sulphocarbolate, crystal, 

(no. 16 gran.) 2^ lb. 

No lubricant. 

Die, 9-32 inch. Weight, 2^ gr. 

Sparteine Sulphate, 1-4 Gr. 

i Sparteine Sulphate 4 oz. 

Cane-sugar V 4 oz. 

Milk-sugar 12 oz. 


Total weight, lb. 
Avoid excess of moistening agent. 

Die, 7-32 inch Weight, gr. 
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Stomacffic 


J P.epsin, insoluble, powdered *4 oz. 

J Ext*. Nux Vomica 4 oz. 

\ Charcoal, wood 4 oz. 

i Capsicum, powdered 4 oz. 

Milk-sugar 5 oz. 


Total weight dry, lb. 

Die, 7-32 inch. Weight, gr. 

Strontium Bromide 

See Ammonium Bromide. 

Strontium Salicylate 

See Sodium Salicylate. 

Strychnine Nitrate 

See Acid, Arsenous. 

Strychnine Sulphate 

See Acid, Arsenous. 

* Sulphur, 5 Or. 


5 Sulphur, washed 5 lb. 

Starch 12^ oz. 

Acacia-starch-paste 8 oz. 


Die, I inch. 


Total weight dry, 6 lb- 
Weight, 6 gr. 
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Suifihur Comp. 

■j Sulphur, washed 5 ' 

2 Cream Tartar 2- 

i-ioo Ext. Ipecac 7^ 

1-500 Oleoresin Capsicum 14 m 

i-iooo Acid, Arsenous — /-/oo Tni. 

10 ~ 1 70 I 

I Calcium “ Sulphide” 2 o 

Starch 16^ 0 

Acacia-starch-paste 12 


Total weight dry, It 

Die, 7-16 inch. Weight, gi 

Sun Cholera Mixture, 15 Min. 

3 Tr. Opium, — .2j Ext. U. S. P 1610 gr 

3 Tr. Rhubarb, = /-(^ 2 oz 

3 Tr. Capsicum, — /-jo Oleoresin .... 140 min. 

3 Sp. Camphor, — J-/0 Camphor 2100 gr. 

3 Sp. Peppermint, = J-/C? 0^7 2100 min. 

Starch 8 oz. 

Milk-sugar 12 oz. 

Acacia (in mucilage) 2 oz. 


Total weight dry, without oil, 2 lb. 
Spray or drop oil peppermint. 

Die, 9-33 inch. Weight, 2 gr. 

Syphilitic 

2J Potas. Iodide, granular 2J lb. 

1-40 Corrosive Sublimate 175 gr. 


Ammonium Chloride, granular. . 1575 gr. 

Total weight, 2 1 lb. 
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Dissolve the corrosive suMimate in a little alco- 
hol, and add to the mixed granular salts. Mix 
thoroughly, dry, and compress without lubricant. 
The ammonium chloride is used merely as an 
excipient to adjust the weight of the tablets to the 
nearest fourth of a grain. 

Die, i inch. Weight, 2} gr. 


Tartar Emetic 

See Copper Arsenite. 

Terpin Hydrate 

See Acid, Salicylic. 


Terpin Hydrate and Codeine 

2 Terpin Hydrate 2 lb. 

J Codeine Sulph 2 oz. 

Starch 8 oz. 

Acacia-starch-paste 5 oz. 

Total weight dry, 2j lb. 

Die, 9-32 inch. Weight, 2j gr. 

Terpin Hydrate and Heroin 

2^ Terpin Hydrate 2J lb. 

1-16 Heroin •. i oz. 

Starch oz 

Acacia-starch-paste 6 oz. 

Total weight dry, 3^ lb. 

Die, 5-16 inch. Weight, 3^ gr. 

14 
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ThroM, Cocaine 


I-I2 Cocaine Hydrochloride 583 .gr. 

i-io Oleoresin Cubeb 700* min. 

■J Benzoic Acid 8 oz. 

2 Potas. Chlorate, powdered 2 lb.‘ 

q. s. Ext. Liquorice, powdered 8 oz. 

Cane-sugar i lb. 9J oz. 

Tragacanth, powdered 4 oz. 


Total weight, 5 lb. 

Mix the benzoic acid with the sugar and traga- 
canth. Moisten evenly with water in which the 
cocaine hydrochloride has been dissolved. While 
moist, mix in the powdered extract liquorice and 
potassium chlorate. Granulate and dry at low 
temperature. The potassium chlorate is liable to 
cause spontaneous combustion if overheated, and 
the granulation should be constantly watched, 
and removed from the drier as soon as possible. 
The oleoresin cubeb is, of course, added with the 


lubricating oil. 

Die, 11-32 inch. Weight, 5 gr. 

Throat Mentholic 

1-35 Menthol 200 gr. 

1-280 Cocaine Hydrochloride 25 gr. 

1-80 Oil Anise 88 min. 

1-12 Benzoic Acid 583 gr. 

1-16 Eucalyptol i oz. 

Cane-sugar 4 lb. 13 oz. 


Total weight, 5 lb. 
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Dissolve the cocaine in* water, mix with the 
sugar, and granulate. Warm the other ingredients 
together until dissolved, and use as a lubricant. 

• Die, 11-32 inch. Weight, 5 gr. 

It is frequently desirable to make a tablet similar 
to this, but milder and larger. The cocaine is 
better omitted when the tablet is used to supply 


a popular demand. 

1-50 Menthol 140 gr. 

1-50 Oil Anise (or Wintergreen) 140 min. 

1-12 Benzoic Acid 583 gr. 

1-32 Eucalyptol -J oz. . 

Cane-sugar 9 lb. 14 oz. 


Total weight, 10 lb. 
Die, i inch. Weight, 10 gr. 


Tonic, Aiken 

I Quinine Sulphate, Trit. (p. 136). i lb. 

J Iron, Reduced io§ oz. 

1-50 Arsenous Acid ^ z -5 Trf/. 70 - / 1400 gr. 

i;So Strychnine Sulphate— 7-5 Trii. 

Jo^i 1400 gr. 

J Ext. Gentian ^ 4 oz. 

Starch 6 oz. 

Acacia 2 oz. 


Die, 9-32 inch. 


Total weight dry, 2} lb. 

Weight, 2! gr. 
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Tdnsilitis 

-J' Tr. Aconite, * ~ /-loo FI. Ext. 490 min. 


i-io Tr. Bryonia, /-/oo FI. Ext. 70' min. 
i-io Tr. Belladonna, * " 

j-200 FI. Ext 105 min. 

i-ioo Mercuric Iodide, Red 70 gr. 

Cane-sugar 9f oz. 

Milk-sugar 10 oz. 


Total weight dry, lb. 
Die, 7-32 inch. Weight, ij gr. 

Tonsilitis Qargle 

3 Sodium Salicylate 3 lb. 

3 Sodium Bicarbonate 3 lb. 

3 Boric Acid 3 lb. 

I Zinc Sulphocarbolate i lb. 

q. s. Oil Wintergreen 350 min. 

Syrup, 3 vol. Water, i vol q. s. 


Total weight dry, 10^ lb. 
Reserve 8 ounces of the boric acid for lubricant. 


Die, i inch. Weight, 10 J gr. 

Triple Bromides, 6 Or. 

2 Ammonium Bromide, granular 2 lb. 

2 Potassium Bromide, granular 2 lb. 

2 Sodium Bromide, granular 2 lb. 


Total weight, 6 lb. 


• U. S. P. 1890. 
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Dry thoroughly and compress warm without 
lubricant. , 

Die, 11-32 inch. Weight, 6 gr. 

Two other strengths of Triple Bromides are in 
common use; yj gr. (2^ gr. each) and 15 gr. (5 gr. 
each). The 7^ gr. requires | inch die; the 15 gr., 


7-16 inch. 

Triple Iodides 

1-30 Mercuric Iodide, Red 233 gr. 

1-40 Arsenic Iodide 175 gr. 

I- 1 2 Iron Iodide 583 gr. 

Ammonium Chloride, granular. ... 17^ oz, 


Total weight, ij lb. 

Triturate the iodides together with alcohol to a 
thin paste. Gradually mix in the ammonium 
chloride, adding sufficient alcohol to evenly dis- 
tribute. Dry, sift, and compress without lubri- 


cant. 

Die, 7-32 inch. Weight, ij gr. 

Triple Sulphocarbolates 

2 Calcium Sulphocarbolate 2 lb. 

2 Sodium Sulphocarbolate 2 lb. 

I Zinc Sulphocarbolate i lb. 

Syrup, 3 vol. Water, i vol q. s. 

Total weight dry, si lb. 

Die, 11-32 inch. Weight, si gr* 
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Triple Valerianates 


I Quinine Valerianate i lb. 

I Iron Valerianate i' lb. 

I Zinc Valerianate i lb. 

Starch iS oz. ' 

Cane-sugar iif oz. 

Acacia 2 oz. 

Acacia-starch-paste 8 oz. 


Total weight dry, 5 lb. 

On account of the persistent and penetrating 
odor of the valerianates, the precaution should be 
taken to keep them away from other drugs, tab- 
lets, etc., as well as from unnecessary utensils. 


Die, 11-32 inch. Weight, 5 gr. 

Vaginal Astringent 

2 Alum, powdered 2 lb. 

2 Zinc Sulphate 2 lb. 

2 Tannic Acid 2 lb. 

I FI. Hydrastis, colorless, — 

1-40 Hydrasime Sulphate 175 gr. 

3 Boric Acid 3 lb. 

Cane-sugar 2J lb. 


Total weight dry, 10 lb. 

Mix the powders, expept the tannic acid and 8 
ounces of the boric acid. Moisten with water, 
mix in the tannic acid, and granulate. Lubricate 
with the 8 ounces boric acid. Compress rather 
soft. 

Die, 9-16 inch. Weight, 10 gr. 
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Viburnum Comp. 

‘(See p. 1 1 2) 

Warburg Tincture, 1 Dram 


I Ext. Aloes, aqueous* i lb. 

7-16 Rhubarb, No. 40 7 oz. 

7-16 Angelica Seed, No. 40 7 oz. 

7-32 Elecampane, No. 40 oz. 

7-32 Saffron, Spanish, powdered 3^ oz. 

7-32 Fennel — 7-50 O// 140 min. 

7-64 Gentian, No. 40 i j oz. 

7-64 Cvihch 1-^0 Oleoresin 140 min. 

7-64 Zedoary Root, No. 40 ij oz. 

7-64 Myrrh, powdered if oz. 

7-64 White Agaric, No. 40 i j oz, 

7-64 Camphor i| oz. 

Quinine Sulph. Trit. (p. 136). i lb. 4 oz. 

Starch i lb. 4 oz. 

Milk-vSUgar 12 oz. 


Total weight dry, 5 lb. 

Mix the rhubarb, angelica seed, elecampane, 
gentian, zedoary, and agaric, and exhaust by 
percolation with diluted alcohol. Reduce to brit- 
tleness with the extract aloes, on water- or steam- 
fiath. While still warm mix in starch and milk- 
sugar. Cool and reduce^ to fine powder. Add 
the saffron, myrrh, and quinine, and granulate. 
Dissolve the camphor in the oil and oleoresin and 
add to the dry granulation. 

Die, 11-32 inch. 


♦ or Purified Aloei 


Weight, s gr. 
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Zinc Phosphide, 1-10 Or. 

i-io Zinc Phosphide 700 gr. 

Cane-sugar 10 oz. 

Milk-sugar 3675 gr. 


Total weight, lb. 
Die, 7-32 inch. Weight, ij gr. 

Zinc Phosphide and Ext. Nux Vomica 

I- 10 Zinc Phosphide 700 gr. 

J Ext. Nux Vomica 4 oz. 

Cane-sugar 7 oz. 

Milk-sugar 3675 gr. 


Total weight dry, ij lb. 
Die, 7-32 inch. Weight, gr. 

Zinc Sulphocarbolate, 1 Or. 

I Zinc Sulphocarbolate i lb. 

Cane-sugar 4 oz. 


Die, 7-32 inch. 


Total weight, lb. 
Weight, li gr. 
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-Starch-Paste 43 

Acetanilid, Treatment of 115 

Acid, Arsenous, Treatment of 115 

Boric, as Lubricant .... 60, 63 

Treatment of 115 

Salicylic, Treatment of 115 

Tannic, Treatment of 116 ^ 

Adhesives 35 > 3 ^ 

Alcohol 35 

Aloin, Treatment of 116 

Alum, Treatment of 116 

Ammonium Bromide, Treatment of 116 

Chloride, as Base 35 » 39 

Treatment of 1 1 7 

Iodide, Treatment of 117 

Salicylate, Treatment of 117 

Aniline Dyes, List of, Forbidden 91 

Permitted 87 

Antipyrine, Treatment of 117 

Acid, Arsenous, Treatment of 115 

Bases 35 » 3 ^ 

Bellows for Dusting (foot-note) 84 

'Blaud’s Mass, Treatment of 117 

Blue Mass, Treatment of 118 
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Boric Acid, as Lubricant 6o, 63 

Tr9atment of 115 

Caffeine, Treatment of 118 

Citrated, Treatment of 118 

Calcined Magnesia 35, 45, 49 ' 

Calcium Sulphide, Treatment of 119 

Calomel, Treatment of 119 

Camphor, Treatment of 119 

Monobromated, Treatment of 120 

Cane-sugar 35» 3^ 

Cannabin, Treatment of 120 

Capping 78 

Caramel 91^96 

Carmin 87, 94 

Cascarin, Treatment of 120 

Catechu, Treatment of 120 

Cerium Oxalate, Treatment of 120 

Charcoal, as Coloring Agent 86 

Treatment of . . 120 

Chemicals, Treatment of 46 

Chloral, Hydrated, Treatment of 122 

Cinchonidine Salicylate, Treatment of 122 

Sulphate, Treatment of 122 

Cinchonine Sulphate, Treatment of 122 

Cocaine Hydrochloride, Treatment of 122 

Codeine and its Salts, Treatment of 122 

Coloring V 85 

Colors, List of, Forbidden 91 

Permitted 87 

Compressing 64 

Machines • • 64 

Setting up 68 
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Construction of Formulas. ^ 98, 100, 107 

Copper Arsenite, Treatment of . 122 

Corrosive Sublimate, Treatment of 122 

Creosote, Treatment of 124 

•Cudbear 85, 95 

Curcuma (Turmeric) 85, 89, 95 

Dextrin, White 35» 3^ 

Yellow 35» 40 

-Starch-Paste 43 

Dies and Punches 70 

Choice of Size of 74 

Digitalin, Treatment of 124 

Disintegrator (Starch) 35. 4^ 

Dover’s Powder, Treatment of 125^'' 

Drugs, Treatment of 47 

Drying Closets 31. 32 

Dust from Tablets, Use for 84 

Removal from Tablets 84 

Dyes, Aniline, List of, Forbidden 91 

Permitted S7 

Effervescent Tablets 55 

Elixirs, Treatment of 51 

Ergotin, Treatment of See Extracts, Solid ... 48 

Excipients 35 

Extracts, Fluid, Treatment of 47 

Powdered, Treatment of 50 

Solid, Treatment of . . . f 48 

Percentage of weight lost in drying, . . 48 

Flour 35. 3^ 

-Starch-Paste 43 

Fluid Extracts, Treatment of 47 

Formulary ^44 
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Formulas, Construction of 98 

Fowler’s Solution, Treatment of 1:25 

French Chalk 60, 62 

Garantose, Treatment of 138 

Gelatin 35» 38' 

Glucose 35,37 

Glycerin 48 

As Remedy for Capping 82 

Gold and Sodium Chloride, Treatment of.. 125 

Granulating 24 

Machine 31 

Sieves 28, 30 

Granulation, List of Substances not Requiring 33 

rGuaiac, Treatment of 125 

Gum, Cherry 35»38 

-Starch-Paste 43 

Heroin and its Salts, Treatment of 126 

History 9 

Iron, Reduced, Treatment of 126 

Lampblack 86, 96 

Lead Acetate, Treatment of 126 

Lime, Treatment of 127 

Liquorice Root, Powdered 35 1 4^ 

Lithium Benzoate, Treatment of 128 

Carbonate, Treatment of 55, 128 

Citrate, Treatment of 55,128 

Salicylate, Treatmen’c of 128 

Lozenges, Construction of Formulas 113 

Lubricating 60 

Machines, Compressing 64 

Setting up 68 

Magnesium Carbonate 35, 45, 49 
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Magnesium Oxide • 35. 45 » 49 

Manganese Dioxide, Treatment of « . . 128 

Menthol, Treatment of 128 

Mercury Biniodide, Red, Treatment of 129 

(ic) Chloride (Corrosive Subli- 

mate) Treatment of 122 

(ous) Chloride (Calomel) Treatment of .. 119 

Protiodide, Yellow, Treatment of 129 

With Chalk, Treatment of 129 

Milk-sugar 35, 39, 45 

Mills, Ball and Pebble 18 

Chaser 20 

Grinding 28 

Pot 20# 

Mixers, Cylindrical 27 

Powder 18 

Spiral 25 

Mixing 25 

Apparatus 25, 27 

Moistening Agents 35 

Morphine Sulphate, Treatment of 129 

Mortars and Pestles 15 

With Power 16 

Nitroglycerin, Treatment of 129 

Oil, Lubricating 60 

Oils, Volatile, Treatment of 51 

Opium, Powdered, Treatment of 130 

Pancreatin, Treatment of 130 

Papain, Papoid, Treatment of 130 

Pepsin, Treatment of 130 

Pharmaceutical Preparations, Treatment of . . . 47 
Phenacetine, Treatment of 130 
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Phenyl Salicylate (SMol), Treatment of , . 138 

Phosphorus, Treatment of J30 

Phytolacca (Poke) Juice, Treatment of .* 132 

Picking 60, 62, 82 

Podophyllin, Treatment of 133' 

Potassium Arseni te, Treatment of 133 

Bicarbonate, Treatment of 134 

Bromide, Treatment of 134 

Chlorate, Treatment of 134 

Iodide, Treatment of 135 

Nitrate, Treatment of 135 

Permanganate, Treatment of 135 

Powdered Extracts, Treatment of 50 

^ Pressure, Regulation of 78 

Punches and Dies 70 

Choice of Size 74 

Quinine Bisulphate, Treatment of 136 

Sulphate, Treatment of 136 

Resinoids, Treatment of 51 

Resins, Treatment of 51 

Rhubarb, Treatment of 137 

Rust, Removal from Punches and Dies 71 

Saccharin, Treatment of 138 

Salicin, Treatment of 138 

Salol, Treatment of 138 

Salt, Common, as Base 35>39 

Santonin, Treatment of 139 

Sienna, Burnt 86 

Sieves, Granulating 28, 30 

Siftings from Tablets, Use for 84 

Sodium Arsenate, Treatment of 139 

Benzoate, Treatment of 140 
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Bicarbonate, Treatment •of ! 140 

Bromide, Treatment of f.. 140 

Pltosphate, Dried, Treatment of 141 

Salicylate, Treatment of 141 

Sulphocarbolate, Treatment of 141 

Solid Extracts, Treatment of 48 

Sparteine Sulphate, Treatment of 142 

Starch 35 » 4 o, 45 

Corn 41 

Introduction of 41 

-Paste 42 

Potato 41 

Sticking 60, 83 

Strontium Bromide, Treatment of 142 < 

Iodide, Treatment of 142 

Salicylate, Treatment of 142 

Strychnine and its Salts, Treatment of 142 

Sugar, Cane 35 » 3^ 

Milk 35 > 39 ^ 45 

-Starch-Paste 42 

Sulphur, Treatment of 142 

Syrups, Treatment of 5 ^ 

Talcum, as Lubricant 60, 62 

Tartar Emetic, Treatment of 142 

Terpin Hydrate, Treatment of 142 

Tinctures, Treatment of . 47 

Tragacanth 35»37 

Triturate Tablets, Construction of 

Formulas for 100 

Triturating 15*21 

Apparatus ^5 

Tully’s Powder, Treatment of 142 
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Turmeric (Curcuma) . ' 8$, 89, 95 

Turpeth Mineral, Treatment of 143 

Umber, Burnt : . 86 

Volatile Oils, Treatment of 51 

Solids, Treatment of 55* 

Water 35^36 

Weight, Regulation of 7 ^ 

Systems of 9 ^ 

Variation in 77 

Wines, Treatment of 47 










